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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some of Our Regular Contributors Include: 
Tom Marcellino (W3BYM), Gary Halverson (K6GLH), Joe Long 
(WA2EJT), David Ishmael (WA6VVL), Jeff Covelli (WA8SAJ), Mike 
Bittner (W6MAB), D.S. “Jeep” Platt (K3HVG), George Misic (KE8RN), 
Mike Murphy (WU2D), Larry Will (W3LW), Dave Gordon-Smith 
(G3UUR), Pat Griffin (AA4PG), Phil Legate (ACOOB) 


Editor’s Comments 


I recently came across quite a few articles that 
had been submitted during 2016 but never 
published, due to some outside events going on LV/ | Sir 
here. I apologize to all of these authors, and | __>%,.3am i a 
intend to start featuring them alittle later this year. =m Serre 

This month’s cover photo was taken by Dave 
Jennings (WJ6W) while Dave was on a visit to Wayne Spring (W6IRD). They 
began reminiscing about a few years ago when Wayne and his wife, Sharon 
(KGIRD) were at Dave’s QTH and Sharon was net control for the AMI net. As a 
result of this meeting, Dave came up with the idea to recreate a classic beer 
advertisement from the 1950’s with 
picture of Sharon at the controls 
with Wayne bringing her some 
refreshment. For comparison, a 
portion of the old ad is shown to the 
right! 

I appreciate getting all of the 
updated to our Vintage Nets listing 
that usually run in every issue. All of 
the nets that have been updated are 
underlined, and some of them should 
have been updated before now! 

73, Keep Those Filaments Lit! 

N@®DMS 
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The W3VLZ Thermatron Quad Amplifier 
(Four Vintage 1625s Put Fire in the Wire) 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 
w3bym1@gmail.com 


Background 

This project was constructed in 
memory of Joe Oursler, W3VLZ (SK). I 
didn’t know Joe personally but became 
aware of his involvement with electronics 
from his daughter, Susan Jones. Joe and 
I were about the same age based on 
several factors, namely, both his call and 
mine appear in the 1956 Amateur Radio 
Call Book". 

Joe moved around to several QTHs in 
Maryland. Since we both lived in the 
same state I thought we may have had a 
QSO or two. I searched my QSL cards 
from that era and log books dating back 
to 1955 but there were no QSOs listed 
with W3VLZ. 

Susan remembers hearing her dad from 
his lower-level ham shack. She would 


Figure 1: This is Joe’s photo and QSL card. The photo is undated, but he was a 


hear) “CQ CQ) CQ this iso WSN 
calling.” She commented that her dad 
could be dubbed “The Grand Tinkerer” 
with his electronics. 

Joe’s career was in education as he 
taught science class in high schools in 
Baltimore County and later became a 
school administrator. Besides his amateur 
radio work he was an accomplished TV 
repair man. 

Recently Susan asked me if I would be 
interested in some tubes. Everyone knows 
my answer to that question — two car 
loads later I was in procession of about 
300 used tubes! Many were from TV, 
radio, and some from amateur radio 
service. Most of the TV and radio types 
are now resting in the Rockville landfill. 
The transmitting types included 4-400, 
813, 6146, 807, 1625, and 6L6 plus 
several VR tubes. All the transmitting 
tubes were tested and placed in stock. 

Besides the tubes there was a large box 
of used filter capacitors. There were many 
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homebrewer and also had war surplus ARC-5 rigs. 
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Figure 2: This Quad ee uses many a parts oat as dial plates, Boehbit 


knobs, and Simpson meters. 


types including paper, metal cans both 
big and small. There must have been at 
least 500! Now why anyone would save a 
used filter capacitor — especially such a 
large quantity — will be an unsolved 
mystery forever. 

I had no experience with the 1625 and 
thought it would make a great amplifier 
in the quad configuration. The 1625 
appeared in 1943 manufactured by RCA, 
GE and many others. It found common 
use WWII military transmitters?. The 
electrical characteristics? are the same as 
the 807 except for the 12 volt filament 
for the 1625. The tubes differ in the base 
with 7 pins for the 1625 and 8 pins for 
the 807. 

The Power Supply 
As with every amplifier-transmitter I 
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build, the power transformer is the first 
component to find. Power transformers 
with high voltage and current are getting 
very scarce to locate. For this project I 
located an Olsen #T-318. This 
transformer is well made, compact, and 
weighs 7 pounds. It was NOS in the 
original box. The secondaries consist of 
the following: 600V CT at 270mA, 5V at 
3A, and GV at 9A. I’ve never heard of this 
manufacturer but the unit was probably 
made for TV service. 

I knew from the start the 270mA rating 
was going to be an issue since I had 
planned on a 400-mA-plus total current 
draw for the amplifier. To aid this 
situation, the 6V winding was connected 
in phase with the primary to boost the 
high voltage. This, in turn, boosted the 
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Figure 3: The 6.3V winding was placed in phase with the primary to boost the high 


voltage secondary. Two filament transformers were used instead of one for better 


$2B l=) ip 


chassis placement. 


5V winding to 6V that could be used for 
the two lamps and the external TR relay. 

The center tap on the high voltage 
winding isn’t used. A standard full wave 
rectifier bridge feeds three filter capacitors 
in series to handle the high unloaded 
output voltage. 

Two 12V at 2A filament transformers 
are used simply because the two were 
easier to locate on the chassis compared 
toa 4A unit I had in stock. Over the years 
I’ve used both ungrounded twisted pair 
and one-side-grounded arrangements for 
the filament connections. No difference 
in performance has been detected so the 
grounded system was used in this project. 

Having depleted my supply of chrome 
jewel lamp holders, this unit uses the 
more modern and smaller holders with 


miniature lamps. 
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Quad Amplifier 

This quad amplifier uses four vintage 
1625 tubes. V1 is the driver and V2, V3, 
and V4 are the PA. The input to the 
driver is a direct connection to the VFO’s 
output. [he output capacitor in the VFO 
provides the isolation. No input grid 
resistor is used as the cathode resistor 
provides the driver bias of -5OVDC. 

The connection between the rear VFO 
BNC to pin 4 of the driver socket should 
be bus wire. The best way to route this 
wire is straight and above other 
components. I don’t recommend using 
grounded coax for this connection. Coax 
has capacitance that will load the VFO 
signal. 

The driver’s plate circuit is tuned with 
Cl and Ll. L1 uses #24 AWG wound on 
a T-106-2 powder iron core. L1 is 18ph 
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for 80 meters and 8ph 
for 40 meters. 

Switch S1 shorts the 
lower half of L1 for 40 
meters. Normally, a 
switch used for RF work 
would be a ceramic type. 
Since my stock of small 
ceramic switches was 
depleted I used a standard 
AC toggle switch. 

For several years I’ve 
wanted to try the idea of 
using such a switch in a 
RF situation. Before 
using the switch it was 
tested for capacitance 
from the solder lugs to 
the threaded barrel and 
measured a mere 7pF. 
Therefore there was no 
reason not to use the 
switch. 

For comparison | 
measured the capacitance 
of a large ceramic switch 
and was surprised at the 
results — it was 12pF. 
Both measurements were 
taken at 28 MHzand the 
open-circuit capacitance 


of the RF analyzer is 3pF. 


Figure 4: It is important 
to again mention the 
bypass function using 
several disc capacitors. 
The J-38 will provide the 
spotting function even 


when the B+ is off. 
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Figure 5: Ample space is provided under the chassis for the components. One of the 
filament transformers is mounted in the middle. The filter capacitors are mounted 
on the left side. 


The driver provides 9mA of grid current 
to the three PA tubes. 

The PA’s grid resistor is optimum at 
6.8k ohms for this application. Increasing 
the grid resistor value will not increase 
the grid current. Decreasing the resistor 
value will lower the grid current. PA grid 
bias measured -45VDC using the HP- 
410B VIVM. 

The screen voltage for all tubes was 
controlled with 62-k, 5-watt, metal-film 
resistors. I'wo parallel resistors were used 
in each PA tube’s screen. Screen voltage 
is approximately 250 VDC. 

Bypass capacitors are extremely 
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important. I have three words on this 
subject: bypass, bypass, and bypass using 
-Oluf, 1kV disc caps. The cathodes (pin 
6) of all tubes are bypassed at the socket 
to ground. If this simple step isn’t done, 
the lead length to the J-38 may effect the 
tuning. Also note the screen bypass caps 
for pin 3 of each PA tube. 

The PA pi-network uses a 150pF tuning 
capacitor and 600pF total loading 
capacitance. The tuning capacitor is 
overkill with wide spacing only because 
it was the last in my stock. Inductor L2 is 
wound on a powder iron core #T-200-6. 
The core is wound with #16 AWG 
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Figure 6: The tuning capacitor has wide plate spacing and is overkill for this project. 
The loading capacitor is from a Heathkit project. One additional 100pF disc cap 
was added to the loading capacitor. The PA RF choke was mounted horizontally due 


to its permanent brackets. 


Formvar-insulated copper wire. Total 
turns are 32 (10ph) for 80 meters and 
tapped at 16 turns (7h) for 40 meters. A 
miniature ceramic rotary switch changes 
bands. 

The grid and cathode current meters 
are 2" round Simpsons. The grid meter 
started life as a 200A full-scale meter. 
The meter scale was digitally modified to 
read 20mA full scale and a shunt resistor 
was externally added. The pointer on 
this meter inherently moves slowly, which 


isn’t a bad thing. S5-AB is a DPDT 
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micro switch that shorts both meters. 

There is no need to have pointers 

bouncing during a CW QSO. 
Construction Notes 

The Quad Amplifier is built on a Bud 
chassis #AC-14 measuring 10x12x3 
inches. The bottom plate is Bud #BPA- 
1523. The PA box is a Bud CU-3008A 
measuring 5x7x3 inches. 

The 1625 tube sockets are the large 7 
pin ceramic type. I had in stock 7-pin 
round types with the gold color saddle. 
These are meant for the 1625, but the 
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Figure 7: The rear panel layout and functions duplicate several of my recent 
projects. This provides rapid interchange with other amplifiers-transmitters. 


pin tolerances are too small and will not 
work with this tube. 

The chassis holes for the 1625, that 
uses the large ceramic sockets, is best 
completed by first marking and drilling 
the two end mounting holes. Then mark 
the center between the two holes and 
drill a pilot hole for a 3/8" drill. A 1%- 
inch chassis punch can be used for the 
large opening. The opening must be large 
enough to allow the tube base to fit 
against the socket. The tube base diameter 
is 1-3/8 inch. 

Performance 

The target output power for this 
amplifier was 150 watts, but as mentioned 
earlier, the 270 mA limitation of the 
power transformer would be an issue. 
The following electrical parameters were 
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measured on 80 or 40 meters. Plate E = 
640 VDC, Screen E = 250 VDC, PA 
Cathode I = 310 mA, Grid Bias E -45 
VDC, Grid I = 9 mA, and Keyline E = 
280 VDC. Maximum power out is 125 
watts. 

A note to ER old timers: If anyone 
remembers Joe or maybe has his QSL 
card I would be very interested in hearing 
from you. 

References: 

1.Charles O. Stimpson W9TRD, 
Founder and Publisher, Radio Amateur 
Call Book, Fall 1956, 

2. Ludwell Sibley, KB2EVN, Tube 
Lore, First Edition, 1996 

3. RCA Transmitting Tubes, Technical 
Manual TT-5, 1962 
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The Drake Model 2-LF (and 4-LF) 
Low Frequency Converters 


By Joe Long, WA2EJT 
3111 King Street 
Endwell, NY 13760 
wa2ejt59@stny.rr.com 


Introduction and Background 

The Drake model 2-LF is a crystal 
controlled converter designed to provide 
the Drake 2-B receiver with extended 
lower frequency coverage in the range of 
100 kHz to 3.5 MHz. The 2-LF up- 
converts received signals in this frequency 
range to 10 meters where the 2-B processes 
the signal like any other incoming 10 
meter signal. The range is covered in two 
bands: 100 kHz to 1.8 MHz and 1.8 
MHz to 3.5 MHz. The 2-LF requires two 
crystals for this coverage — one for each 
band. Drake advertised the 2-LF as a 
“Low Frequency Converter” in spite of 
its coverage extending all the way up to 


Model 2-LF 


$2495 


AMATEUR NET 


; NEW... Low Frequency Converter 
s for Drake 2-B Receiver 


to Include Broadcast, 160 Meters, Marine, Mars, 
etc. Covers .1 to 3.5 Mc in two ranges. Crystal 
for .1 to 1.8 Mc is furnished. Accessory crystal 
is available for 1.8 to 3.5 Mc. 


FEATURES: 


® All solid-state circultry 
® Diode ring mixer 


the lower end of the HF spectrum. 

The 2-LF is a simple converter 
consisting of a crystal oscillator, mixer 
and low pass filter. The only active 
component is a single transistor that is 
used for the crystal oscillator. The 2-LF 
plugs into the crystal calibrator socket in 
the receiver and as a result the calibrator 
(if installed) must be removed in order to 
use the converter. With the 2-LF installed, 
the crystal calibrator switch on the 2-B 
controls power to the 2-LF. Changing 
between the two bands requires reaching 
behind the receiver to change the crystal 
installed in the converter. Changing 
between normal and LF reception also 
requires reaching behind to switch 
antennas between the 2-B and 2-LF 
antenna jacks. 

The 2-LF was marketed by Drake in 
the early sixties and is a nondescript and 
unimpressive looking 
device. lt has 
operating controls and 


no 


the only things visible 
are the crystal, two 


The new Model 2-LF Low Frequency Converter 1 

aoe into the Calibrator Socket of the Drake SCreW d river C y Pp € 
2-B Receiver. It converts low frequencies into ‘ 

10 Meter ranges. Extends the range of the 2-6 adj ustments, an RCA 


the 


antenna and a 4 pin 


connector for 


* Transistor crystal oscillator 
© Sensitivity less than 2 micro-volts 
for 10 db S/N 
© |\.F. rejection better than 50 db 
@ Conversion oscillator attenuation 40 db 
@ RF input impedance 50-500 ohms, 
unbalanced 


R.L.DORAKE COMPANY 


MIAMISBURG, OHIO 


power/signal plug on 
the bottom. The 2-LF 


would be easy to 


Figure 1: The first 
advertisement for the 


Drake 2-LF “Low 


Frequency Converter for Drake 2-B” as it appeared in the November 1964 issue of 
73 magazine. This ad shows the smaller of the two chassis sizes used for the 2-LF, 
indicating that it was this smaller chassis that was used for the initial production of 


the converter. 
Electric Radio #363 


August 2019 9 


Figure 2: A size comparison of my 2-LF and 2-AC crystal calibrator. The 2-LF was 
under water for two days and survived but the copper plating does show some 
corrosion. The early 2-LFs were made using a chassis of the same size that was used 


for the 2-AC. 


overlook on (or under) a hamfest table, 
and the crystal(s) and manual could easily 
be missing. It was apparently not a big 
seller because the 2-LF was advertised for 
only a short time. Drake advertised 
heavily in 73 magazine in the ‘60s and 
‘70s but advertised the 2-LF in only two 
issues — November and December 1964. 
These factors probably account for the 
fact that few hams today have ever seen — 
or even heard — of the 2-LF. 

I got my 2-LF via the “Yellow Sheets” 
around 1990; the purchase included the 
two crystals and the original manual and 


box. I no longer recall my motivation for 
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buying the 2-LF, but suspect that it had 
to do with my poring over old ham 
magazines, especially 73, where I would 
have seen the ads for it. Another factor 
would have been the outstanding 
performance of the 2-B, which I found 
(and still find) to be in many ways 
comparable to my 75A-4. 

The ads that I have seen for the 2-LF 
Drake mentions only the 2-B, but the 
converter also works with the earlier 
Drake 2-A, is usable with the R-4 series 
of receivers and the 2-C. I have both 2-A 
and 2-B receivers but prefer using the 2- 


LF in the 2-A, because that receiver’s 
August 2019 
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wider bandwidth (4.8 
kHz vs. 3.6 kHz for 
the 2-B) gives nicer 
audio on AM signals. 
From this point on [| 
will use “2-B” in 
referring to the 
receiver because it is 
more familiar to hams 
than the 2-A. 

The manual lists the 
following specifica- 
tions for the 2-LF: 
“The unit has oscilla- 
tor attenuation of 40 
dB, sensitivity of less 


than 2 micr ovolts for Figure 3: These 2-LFs belong to W1U0O and show the two 
10 dB S/N ratio and chassis sizes used for the 2-LF; the larger chassis was used for 
IF attenuation of bet- later production. Note the ceramic crystal sockets that Pete 
ter than 50 dB. The installed as replacements for the worn-out originals. 


antenna input imped- 

ance is from 50 to 500 ohms unbal- 
anced.” I have not attempted to verify 
any of these specifications, but I have 
found that the converter has more than 
adequate sensitivity and is not fussy about 
the antenna used with it. 

All of this capability cost only $24.95 
(plus a little more for the second crystal). 
Of course, from my young-ham 
perspective in 1964 it would have been a 
fair amount of money — it had been just 
a few years earlier as a new Novice that | 
got a complete receiver (my AR-3) for 
just a few dollars more. 

2-LF Conversion Scheme 

For the 2-LF to cover its specified 
frequency range the 2-B receiver must be 
equipped with all three 10 meter crystals. 
The stock 2-B (and 2-A) came with only 
one 10 meter crystal so optional crystals 
are required for the receiver to cover the 
entire 10 meter band. I have owned five 
or six 2-A/2-B receivers over the years 


and I recall that all but one had a full set 
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of 10 meter crystals, so the extra crystals 
must have been a popular add-on. 
Although they are not marked as such on 
the front panel, for clarity I will refer to 
these three band positions as “10A”, 
LORS Mandar tO.” 

As I indicated earlier, two crystals are 
required for the 2-LF to provide its full 
frequency range. A 27.9 MHz crystal is 
used for 0.1 MHz to 1.8 MHz anda 26.2 
MHz crystal is required for 1.8 to 3.5 
MHz. 

The up-conversion scheme is 
straightforward: with the 27.9 MHz 
crystal installed and a 0.1 MHz signal at 
the antenna input on the converter, the 
mixer will produce an output at (0.1 + 
27.9) = 28.0 MHz, which can be tuned 
in on the 2-B using the “10A” band 
switch setting. A signal at 0.8 MHz 
produces converter output at (0.8 + 27.9) 
= 28.7 MHz, which falls on the “10B” 


setting. 
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With the 26.2 MHz crystal installed in 
the converter, a signal at 1.9 MHz will 
produce an output at (1.9 + 26.2) = 28.1 
MHz. The Canadian time signal, CHU, 
at 3330 kHz gives an output at (3.330 + 
26.2) = 29.53 MHz, which falls on the 
“10C” band setting. 


Figure 4: Under-chassis views of the 2- 
LF and the 2-AC crystal calibrator. The 
eyelets used for wiring are shown nicely 
here. The 4 pin power connectors are at 


the top. 


Figure 4A: This under-chassis view of 
the two 2-LF chassis sizes show the 4 
pin power connectors at the top. These 
two units belong to W1U0. 


Figure 7: A late production 2-LF. This 
photograph is from Universal Radio’s 
used equipment sold-list. The high 
polish on the chassis indicates that it 
had been cleaned, removing the original 
Drake lettering. The lack of balance 
controls and the missing lettering 
suggested that it might not be of Drake 


manufacture. 


Figure 8, Above Right: This is a late production 2-LF that W1UO ran across on 
eBay. It has holes for balance controls but no controls are present. Also, note that 
there is no “BAL. CKT.” lettering, a further indication that this is a late production 
2-LF. This photograph confirmed that the unit pictured on the Universal Radio site 


was actually made by Drake. 
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NOTE: 
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Figure 5: Schematic diagram that came with my 2-LF. The schematic had been 
marked-up to show the later variant that eliminated the balance controls but I was 
able to remove those changes using PaintShop. 


It is interesting that Drake supplied 
the 2-LF with only one crystal, the one 
for the 0.1 to 1.8 MHz range, with the 
second crystal being a separate purchase. 
Drake advertised the 2-LF for “Broadcast, 
160 meters, Marine, Mars, etc.”, but 
chose to make the crystal covering 160 
meters optional. This was probably 
because, at the time Drake marketed the 
2-LF, LORAN-A was still on the air 
making the band unusable for many 
hams. The meeting where the decision 
on which of the two crystals was to be 
included with the converter must have 
generated some lively discussion! 

It was a first-class engineering decision 
on the part of Drake to have the 2-LF up- 
convert all the way to ten meters. The 1.6 
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MHz width of the 10 meter band made it 
possible to cover the entire spectrum 
from 100 kHz up to 3.5 MHz in just two 
bands. This approach works nicely with 
the Drake receivers because they are just 
as stable at 10 meters as at lower 
frequencies. 

This conversion scheme would not have 
worked as well with classic general 
coverage receivers (like the HQ-180 and 
the SX-100) because of their relatively 
poor stability at 28 MHz. Of course the 
2-LF could have been used to advantage 
with any of the then-current ham bands 
only receivers that incorporated crystal 
controlled front ends such as the SB-300 
or the 75A-1, but Collins S-line receivers 
with their limited (200 kHz) tuning range 
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40 FREQUENCY COVERAGE 


Required Receiver 

Accessory Crystal 
Desired, Receiver 4-Ling - i 
0-.5 MHz 27.5 ~ 28.0 MHz 38.6 24.0 24.0 
5 ~ 1.0 MHz 28.0 - 28.5 MHz 39.1 24.5 24,5 
1.0-1.5 MHz 28.5 — 29,0 MHz 39.6* 25.0° 25.0° 
1.5-2.0 MHz 29.0 - 29,5 MHz 40.} 25.5 25.6 
2.0 - 2.5 MHz 29.5 ~ 30.0 MHz 40.6 26.9 26.0 


* Furnished as standard in receiver 


NOTE: Re 
CLANO ¢3 ARE IN MFD. atk 
ALL OTHER capac 

ARE [i ps. bd 
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_ 
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Figure 9: This schematic for the late production 2-LF (no balance controls) is from 
Universal Radio’s used equipment sold list. Eliminating the controls would have 
reduced the manufacturing cost of the converter without having much effect on its 


performance. 


would not have been a good match. With 
the 2-LF having been designed specifically 
for Drake receivers it would have taken 
some effort to use it with receivers of 
other manufacturers and I have not seen 
evidence of anyone using the 2-LF with 
any but Drake equipment. 
Using the 2-LF 

Dialing up a frequency using the 2-B 

and the 2-LF takes some practice and is 
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best done with a “cheat sheet.” Drake 
thoughtfully provided six such sheets that 
cover the 2-LF tuning range. Here is an 
example of why the sheets are helpful: 
there is a navigation beacon (BG) in my 
area that transmits on 332 kHz. One of 
these sheets shows that 332 kHz requires 
the receiver to be set on the “10A” band 


switch position. The sheet also shows 
that 300 kHz falls at 300 on the 2-B log 
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Log Scale for Drake 2A with 2-LF 
0.1 -1.8 MC 


scale while 400 kHz falls at 200 on the 
log scale and as a result, BG comes in at 
300 — 32 = 268 on the log scale. This is 
a little confusing and does take some 
getting used to. 

The subtraction is required because 
the 2-B tunes “backwards” on 40, 20 and 
15 meters, i.e., the frequency decreases as 
the dial pointer moves to the right, and 
the log scale is set up for those bands. As 
a result, taking 40 meters as an example, 
7300 kHz corresponds to 300 on the 
logging scale, while 7100 kHz falls at 
100. 

However, the 80 and 10 meter bands 
tune “normally,” i.e., the frequency 
increases as the dial pointer moves to the 
right. Asa result, on 80 meters 3600 kHz 
falls at 400 on the log scale, while 3900 
kHz is at 100. Ten meters works the same 
way: On the “A” range, 28.0 MHz is at 
500 on the log scale while 28.5 MHz is at 
0. This does not cause difficulty during 
normal operation of the 2-B because there 
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Figure 6: My condensed version of the Drake “cheat sheets”. The 1.8 to 3.5 MHz 
band is on the reverse side of the 3 x 5 card. This is much more convenient than using 
the six separate sheets in the manual. W1UO came up with a similar sheet for his 
convenience. 


is no reason to actually use the log scale. 

A further complication is that the 
“10A” range starts at 28.0 MHz, “10B” 
at26.) Miiz, aia, cat 2ost METZ. 
As a result, some mental gymnastics are 
required to get the 2-B tuned to a given 
frequency when using the 2-LF, but after 
a few of minutes of tuning around dialing 
up a particular frequency becomes easy 
enough, especially if the charts are kept 
at the ready. An added feature of the 
charts is that you can see at a glance 
which of the three band switch positions 
is required for any particular frequency. 
As an operating convenience I combined 
the six charts to fit on a single 3 x 5 card 
with one band on the front and the other 
on the reverse side. 

A bonus feature of the 2-LF not 
mentioned in Drake advertisements is 
that it can be used below 100 kHz. The 
manual indicates that the 2-LF can be 
used down to about 10 kHz if care is 
taken to adjust the two balance controls 
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(the screwdriver adjustment controls 
mentioned earlier) for minimum feed- 
through of the crystal oscillator signal. In 
the manual Drake suggests setting up 
this range by installing a 23.9 MHzcrystal 
in the 2-B’s band “E” auxiliary position 
and installing the 27.9 MHz crystal in 
the converter. With the 23.9 MHzcrystal 
thus installed, the E range of the receiver 
tunes from 27.4 to 27.9 MHz. The 27.9 
MHz crystal in the converter results in a 
VLF tuning range running from 500 
kHz to 0.0 kHz. 

There is an extra twist with this crystal 
setup that adds to the frequency display 
challenge: 500 kHz falls at 500 on the log 
scale and 0.0 kHz falls at 0 on the log 
scale, so the frequency can be read directly 
from the scale. This had me puzzled but 
a couple of minutes with pencil and paper 
looking at the mixer outputs produced in 
the 2-LF revealed why it comes out this 
way. The clue is that the mixer produces 
both sum and difference frequencies. 

I assume that Drake suggested this 
crystal arrangement because it is possible 
to switch between the 0.0 to 0.5 MHz 
and 0.1 to 1.8 MHz ranges without 
having to change the crystal in the 2-LF. 

The 4-LF 

I was unaware that Drake had made a 
follow-on low frequency converter, the 
model 4-LF, until Jerry De Shong 
(KSULB) informed me that there was 
such a unit. Jerry recalls seeing an ad for 
the 4-LF in CQ magazine in the late ‘60s 
or early ‘70s, and Pete Doherty (W1UO) 
remembers seeing a 4-LF at Dayton years 
ago. One was sold on eBay in 2003. The 
Radiomuseum web site (reference 1) has 
a listing for the 4-LF but with almost no 
information aboutit. I finally struck gold 
when I found a 2011 forum post that I 
traced to Gary Poland (W8PU) who, I 


was delighted to learn, actually owns a 4- 
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LF. My conversations with Gary led me 
to a clear understanding of how the 4-LF 
came to be. 

The 4-LF evolved from a cost-reduced 
version of the 2-LF. The cost-reduced 
version of the 2-LF was developed from 
the original unit by eliminating the 
balance controls and crystal socket and 
substitution of a hard-wired 27.5 MHz 
crystal. This version of the 2-LF was 
further developed into the 4-LF. For the 
4-LF, the enclosure was eliminated, a 
printed circuit board replaced the “eyelet” 
wiring (more on this below) and an “on- 
off” switch was added. The on-off switch 
disconnects the LF antenna and stops the 
crystal oscillator. With the 27.5 MHz 
crystal the default LF tuning range of the 
4-LF is 0.5 -2.0 MHz. Accessory crystals 
installed in the receiver would be required 
for frequencies outside of this range. 

Universal Radio Inc. has a 
photographic archive of used equipment 
that they have sold over the years. A “2- 
LF” is listed, but the unit in the 
photograph has an odd appearance 
(reference 2.) The Universal Radio 
description has this to say about it: “We 
noticed that this one looked a bit different 
from other 2-LF units we have seen. We 
initially thought it was early Drake 
production but upon further examination 
we now think it is a third party functional 
reproduction.” 

I discussed this with Fred Osterman 
(of Communications Receivers Past and 
Present fame) at Universal Radio and 
initially I agreed with this assessment. 
But after gathering more information on 
the 2-LF, it is clear to me that the 
Universal Radio photograph shows an 
actual Drake 2-LF, a late production 
unit without balance controls but with a 
crystal socket. I got additional evidence 


that it isa real Drake 2-LF from W1U0O, 
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Figure 10: The component side of 
WS8PU’s Drake 4-LF. Elimination of 
the metal chassis would have been a 
significant cost reduction. The antenna 
connection is made using the screw at 
the lower left. Plastic posts at the corners 
support the board above the receiver 
chassis. 


who sent me a photo showing a very 
similar 2-LF that was listed on eBay — the 
unit has holes for the controls but there 
are no actual controls in place, and it is 
clearly marked “Model 2-LF Converter 
R.L. Drake CO.” 

I have two instruction sheets (portions 
of manuals) and schematics that are of 
interest here. The first is from Universal 
Radio, is associated with the above 
converter, and is titled “Model 2-LF ... 
Instructions.” The second sheet came 
from W8PU and is titled “Model 4- 
LF...Instructions.” These two instruction 
sheets are essentially identical except for 
mention of the on-off switch on the 4-LF 
sheet. The schematics (from the same 
sources) of the 2-LF and 4-LF are identical 


except for the added on-off switch on the 
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Figure 11: The trace side of W8PU’s 4- 
LF converter. Note the “4-LF” and “R. 
L. DRAKE” markings at the top of the 
board, and the QC inspection stamp. 


4-1. Gs! «Both include 


information on using the converters with 


schematics 


the 4-line receivers as well as with the 2- 
C that came out in 1966, thus providing 
a clue about the time-frame of the 
evolution of the 2-LF. 

The 4-LF would have been of little 
interest to owners of 4-Line receivers 
because those receivers are capable of 
operation on 160 meters by simply 
installing the appropriate crystal in the 
receiver, and as a result a separate 
converter is not required. Also, the market 
for 2-line receivers would probably not 
have amounted to much. Drake would 
have recognized this and it is probably 
why they stopped production of the 4-LF 
before significant numbers of them had 


been made. 
August 2019 47 


The 4-LF, being just a small PC board, 
would be especially hard to spot on a 
hamfest table, and that, together with 
the small number produced, accounts for 
the fact that virtually no hams including 
the author (until recently) have ever even 
heard of the 4-LF. 

Hardware 

In addition to the changes in the 2-LF 
that I described above, the converter was 
made with two chassis sizes. Initial 
production used a smaller chassis that 
was the same size as the crystal calibrator. 
This chassis measures about 2 x 2 x 5/8 
inches. At some point the chassis size was 
increased to about 2 x 3 x 5/8 inches. I 
presume that the increase in size was 
incorporated to make the 2-LF easier to 
manufacture. Thanks to W1UO for 
pointing out the size variants; Pete has 2- 
LFs of both sizes. 

My 2-LF has the larger chassis. The 
circuit is built on a phenolic substrate, 
but it is not what I expected. Instead of 
being a printed circuit, the phenolic board 
has a number of eyelets installed in it that 
are used as interconnect points for the 
components. 

Two sheet metal screws and three 
supports stamped into the sides of the 
chassis serve to hold the board in place. 
The board is bonded to the chassis by 
three separate wires that run from eyelets 
to points where they are soldered to the 
chassis. There is also a wire from the 
trimmer capacitor that passes through a 
hole in the board, which is soldered to an 
eyelet on the bottom side of the board. 
Unsoldering these four wires would be 
required to remove the board. For obvious 
reasons I never attempted its removal. 
Because of this method of construction I 
had only been able to infer the wiring 
technique used, which I did by shining a 
bright light through the few holes that 
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are present in the chassis 

A failure of any component would 
require removal of the board. After 
studying the physical construction of the 
board I double-checked the schematic 
and found to my relief that no electrolytic 
capacitors were used; the capacitors are 
all either mica or disk ceramic. The 
robustness of the 2-LF mechanical and 
electrical design is apparent because my 
2-LF was flooded about ten years ago and 
was submerged for two days but came 
right back to life after a little clean-up. 

Manuals 

There are two versions of the manual, 
one for the initial production version 
(with balance controls), the second for 
the later production 2-LF without these 
controls. I have the earlier version, which 
is four pages in length, two of which are 
taken up by the above mentioned tuning 
charts. I have more on the later version of 
the manual below. 

My manual does not give any voltage 
or resistance information and does not 
identify the type of transistor or diodes 
used. This is not surprising because it 
does not seem that the 2-LF was designed 
with troubleshooting and repair in mind. 
For all that, W1UO has opened both of 
his units to replace worn-out crystal 
sockets and reported that they are not too 
hard to take apart, but that you do have 
to be careful with the trimmer capacitor. 
I hope that I never have to verify Pete’s 
report! He also verified my assumption 
about the component interconnect 
method. The crystal calibrator is built 
using the same phenolic board/eyelet 
approach and would be similarly 
challenging to open up for repair. 

Circuitry 

The manual has this technical 
description of the 2-LF: “The Model 2- 
LF consists of a highly stable crystal 
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Figure 12: W8PU’s 4-LF is installed in his 2-B receiver. The 
antenna connection is made using the screw at the lower 
left. When installed in the 2-B, the crystal calibrator and the 


4-LF switches must both be in the on position to power-up 


the 4-LF. 


oscillator, diode ring mixer and low pass 
filter,” which nicely sums up the 
converter. 

I never had a clear understanding of 
how diode ring mixers work so I did a 
little Internet searching and found an 
excellent YouTube video by Alan Wolke 
(W2AEW) that explains its operation 
with a just-right level of detail (reference 
3). I suggest taking a look if you are a 
little fuzzy on this circuit. Although I 
have not looked at them, he has many 
other circuit tutorials that lam sure would 
also be worthwhile. 

The low-pass filter is designed to pass 
signals up to 3.5 MHz and as a result it 
cannot eliminate interference due to 
extremely strong local AM broadcast 
stations. One later version of the 2-LF 


manual has this to say: “Due to size 
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restrictions, and in the interest of 
simplicity, the input circuitry of the 2-LF 
has been broadbanded. Therefore, 
occasional cross modulation may be 
noticed when there are strong stations 
nearby.” This disclaimer is absent in the 
early version of the manual. 

Voltage for the crystal oscillator is taken 
through a 47k dropping resistor from the 
150 volt B+ line that normally provides 
voltage for the 6BZ6 that is used in the 
crystal calibrator. An ohms law 
calculation shows that oscillator stage 
draws about 3 mA. 

The function of the balance controls is 
to minimize the strength of local oscillator 
feed-through. I must have adjusted the 
balance controls when I first got the 2- 
LF, but after it was flooded and I found 


that it still worked I decided not to 
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Figure 13: The schematic for W8PU’s 4-LF. The only electrical difference between 
the 4-LF and the late production 2-LF is the addition of the on-off switch on the 4- 
LF. The switch made use of the converter more convenient with the 4-line receivers. 
Without this switch the converter would have to be unplugged from a 4-line receiver 


to disable the converter. 


readjust the controls because they could 
be corroded in place and touching them 
could only make things worse. 
Other LF Converters 
There are two commercially made LF 
converters that I want to mention: the 
Heath model HD-1420 and the Palomar 
VLF Converter. They both have elaborate 
low-pass filters and use an MC1496 
double balanced mixer chip. The HD- 
1420 has an RF amplifier stage while the 
Palomar does not. I have never owned 
either of these converters, but they are 
designs that up-convert to 3.5 or 4 MHz 
and provide coverage up to only 500 
kHz. These units are typical of almost all 
such converters and are designed for VLF 
reception only. There is a soon-to-be 
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available updated version of the Palomar 
converter, manufactured by KIEL 
Systems (reference 4). 

Decades ago I built what must be about 
the simplest possible VLF converter. It 
appeared ina QST Stray: “VLF Converter 
with Untuned Input” (reference 5.) I had 
thought the little converter was long gone, 
but it turned up recently on one of my 
higher shelves. Like my 2-LF it had been 
flooded and like the 2-LF it came right to 
life after I cleaned it up and put ina fresh 
battery. It works amazingly well 
considering its simplicity. 

One of the first signals I heard on it 
was the navigation beacon “QT” located 
near Lake Superior at Thunder Bay in 
Canada. It is on the same frequency (332 
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kHz) as my local beacon “BG.” QT has 
come in loud and clear on many early 
morning listening sessions, on both this 
simple converter and the 2-LF. I was 
interested to find that (like CHU), QT 
transmits a carrier and upper sideband 
only. I discussed this with Rick Ferranti 
(WG6NIR) who pointed out that many 
beacons use this mode for reasons of 
economy and spectrum conservation. 
The 2-LF in Perspective 

The 2-LF and 2-B combination gives 
excellent LF/MF reception, but the 
simplicity of the converter does result in 
some inconvenience and compromise: 

1. The 2-LF crystals have to be changed 
manually to switch bands. 

2. The antenna must be switched 
manually to change from normal to LF/ 
MF reception. 

3. The frequency readout is not as 
simple as one would like. 

4. The crystal calibrator and 2-LF 
cannot be used at the same time. 

5. The low pass filter does not attenuate 
signals below 3.5 MHz and as a result, 
some spurious responses caused by local 
AM broadcast stations can occur. 

Some comments on the Above: 

1 and 2: This was not much of a 
problem in 1964, when the receiver 
probably sat on a desk top and could 
easily be moved to do the switching. I did 
add an antenna switch to my current set- 
up to deal with the antenna problem. My 
2-A is buried enough that I seldom change 
to the upper band. When I do, an 
interesting DX station I often tune in is 
Shannon (Ireland) VOLMET at 3.413 
MHz/USB, which continuously transmits 
weather conditions at European airports. 
The station comes in as well using the 2- 
LF/2-B as it does on any of my HF 
receivers, showing that the converter 
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works well all the way to its upper 
frequency limit. 

3. The key here is practice. Also, my 3 
x 5 card “cheat sheet” is a big help. 

For me the extra effort required to 
work with the frequency display only 
adds to the charm of the setup and serves 
as a reminder that this equipment, at this 
writing, is over fifty years old. 

4. My solution is to not worry about 
this one. The calibration is good enough 
for my purposes and in any case, the dial 
face on the 2-A is not moveable the way 
it is on the 2-B. I do have an external 100 
kHz calibrator that I can switch in if 
necessary. 

5. My listening in the VLF range is 
during night time hours when many AM 
broadcast stations reduce their output 
power. This does reduce spurious 
responses somewhat for 
unfortunately the strongest of the local 
AM stations does not reduce power at 
night and does cause interference at a 
couple of frequencies. 

I have a Heath active antenna (model 
HD-1424) that I had not used in years 
and I recently installed it at the input to 
the 2-LF. The tunable preselection that 
it adds eliminates most of the extraneous 
signals. The RF amplifier in the HD- 


1424 provides variable gain, which is not 


me but 


needed due to the good sensitivity of the 
2-LF so I generally leave the gain set at 
minimum. The HD-1424 tunes only as 
low as about 300 kHz but leaving the 
1424 in-line below 300 kHz does work - 
as I tune to frequencies below 300 kHz I 
can turn up the gain on the 1424 to 
compensate for the non-resonant 
condition. But too much gain can bring 
back spurious responses so this is not 
optimal but it works well enough for my 
casual listening. 
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My listening is casual enough that the 
LF/MF antenna I use with the 2-LF 
consists of about 25 feet of wire placed 
directly on the concrete floor of my 
garage, covered up with carpeting. I found 
that it worked even better when I ran a 
short extension from it to outdoors and 
connected it to the reinforcing mesh ina 
newly added concrete section of my 
driveway. It works better than any of my 
outside HF wire antennas and better 
than equivalent length of wire tacked to 
the ceiling joists in my shop. It works 
best in the VLF range; its performance 
drops off gradually as the frequency goes 
up. I have asked my 160 meter DXer 
friends about this rather odd sounding 
antenna. “Oh yes” they told me, “It’s a 
‘Beverage on Ground’ antenna.” It is a 
little short for a Beverage, but it’s hard to 
argue with its performance. 

A Final Comment 

The 2-LF is a remarkable product. 
Fifty five years ago when the 2-B receiver 
was young, it was recognized then (as 
now) as a first-class receiver and the 2-LF 
extended its coverage by 3.5 MHz, giving 
coverage unheard of in ham-bands-only 
receivers of the period. It must have been 
a memorable experience for anyone with 
a 2-B to be able to hear VLF signals, the 
AM broadcast band, and 160 meters on 
the receiver. In addition there are WWV 
at 2.5 MHz, CHU at 3.330 MHz, well as 
aircraft in-flight communications, airport 
weather (VOLMET) broadcasts, etc. to 
be heard. And it is worth noting that all 
of these signals from the 2-LF can be read 
with the 2-B’s inherent frequency 
accuracy (with calibration) of one or two 
kHz. 
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Meet Mr. Ugly, Part 1 


By Dave VanDenburg , WA8DOF 
Gwinn, MI 
wa8dof@yahoo.com 


Introduction 

After many years of looking at very 
neat and professional looking homebrew 
rigs in the pages of ER, I thought that you 
guys might like to see a “less polished” 
project. OK, I admit, it is downright 
ugly. How do you think he got his name? 

Mr. Ugly is a modular, expandable 
transmitter project that is as close to 
being the “never ending project” as you 
are likely to find. I built him for fun, 
education, and the joy of building and 
operating. I have been playing with him 
for a couple of years and do not think that 
the end is in sight. The current version is 
shown in figures 1 and 2, although by the 
time you read this, he will probably look 
different. I would like to say that 
everything I tried worked well the first 
time, but you all know better anyway. 
There have been many false starts, and 


even some “adult” language along the 
way. 

The guidelines I developed and 
followed are simple: 

1. Mr. Ugly is made from junk box 
parts only, and must use only what | 
have, or can scrounge. 

2. There will be no attempt to make 
Mr. Ugly pretty. He is a fun project, not 
a family heirloom. 

3. If I need more room, I will find a 
larger piece of plywood. 

4. When I lose interest, Mr. Ugly will 
be disassembled or discarded. 

Mr. Ugly began as a simple one-tube, 
crystal-controlled CW transmitter for the 
80 meter band. This became the first 
module (MU-1) and put out almost 5 
watts. It provided many enjoyable 
contacts. I always received good signal 
reports and was having a ball until | 
looked at the output on my spectrum 
analyzer and found the second harmonic 
was only 30 dB below the fundamental. 
This was really not a big deal as I was 


Figure 1: This is an overall view of the modular transmitter project the author calls 
“Mr. Ugly.” 
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using an antenna matching unit and a 
coax fed dipole so I am sure that any 
harmonics (about 5 mW) were not being 
heard outside the room. Anyway, I 
decided to add a low pass filter just to be 
safe. This became the second module 
(MU-2) of Mr. Ugly and reduced all 
harmonics to -50 dBc or better. 

Since my supply of 80 meter crystals is 
not extensive (and I never seem to have 
the frequency I wanted), I decided to add 
a VFO. This became the third module 
(MU-3) and allowed me to “roam at 
will.” (And sometimes the dang thing 
did exactly that, all by itself.) After a 
couple of tries, I had a very stable VFO. 
I added a switch to the oscillator section 
(MU-1) so it can be a Class “C” RF 
amplifier when driven by the VFO. 

After a few weeks of CW, I thought it 
would be fun to try AM, so I built a 
simple speech amplifier/Heising 
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modulator for the RF amplifier section. 
This became the forth module (MU-4) 
and gave me about 4 watts of carrier and 
pretty good sounding audio. I think I was 
getting about 90 % modulation and “on- 
the-air” reports were great. I was amazed 
at how well this little guy worked. When 
conditions were not the best, I fed the 
output of Mr. Ugly into one of my linear 
amps and got about 40 watts of carrier, 
and made a bunch of contacts. 

The next step was to give Mr. Ugly 
some “ummph,” so I built a “power 
amplifier” module (MU-5). Actually, the 
one in figures 1 and 2 is my third attempt. 
They all worked, after a fashion, but this 
one is my favorite. I will briefly discuss 
the others later. This PA section gives me 
about 50 watts output and can be 
configured to run Class “C” for CW (or 
if I want to use a plate or screen grid 
modulator) or Class “AB1” for linear 


Figure 2: The Transmitter from the Rear of the Board 
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service. I will elaborate when I get to the 
detailed description. 

The last module (so far) is a speech 
amplifier/ balanced modulator (module 
MU-6) which makes Mr. Ugly a pretty 
respectable “double sideband, suppressed 
carrier’ (DSBSC) transmitter. It works 
great and I used it several times as a SSB 
transmitter until some wise guy with a 
SDR receiver looked at his display, saw 
the other sideband, and told on me. I do 
have a little more carrier than I like, but 
I am working on that. 

AsI mentioned, Mr. Ugly will never be 
finished and in the future I plan to modify 
the VFO, and add a carrier oscillator and 
a crystal filter for true SSB operation. I 
also have several different modulator 
circuits I want to play with. That is the 
beauty of the modular-type construction; 
it makes changing things around very 
easy. You will also note that there are 
many additional holes in the various 
modules. These are earlier attempts. | 
said it was ugly! I am not sure where it 
will go from there, but I bet it will be fun. 

Obtaining the Parts 

I hear lots of guys complaining that 
parts to construct rigs are no longer 
available economically. To some extent 
this is true, but parts are available if you 
know where to look. 

Due to a lifetime of scrounging (and 
the inability to throw anything away) | 
have a “world class” junk box. It is also 
called a “basement” by the less informed, 
anda “pile of trash” by my wife. Iam also 
blessed with several good friends with 
similar stashes. I realize that many of you 
are not so lucky, but as I said, parts are 
available. 

To begin, I would start by asking 
around at a club meeting or on a local 
net. Many guys have parts stashed away 


and would be willing to give them to you, 
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or trade for a six pack of their favorite 
adult beverage. You could also wait until 
you know they are on the golf course and 
contact their wives. For a bouquet of 
flowers (and a chance to “clean up that 
mess”), she might be willing to let you in 
and even help load the trunk. I am just 
kidding of course, but you get the idea. 
Another good option is to attend a few 
“hamfests,” but you have to do it right. 
By this I mean you have to ignore all the 
expensive equipment on top of the tables, 
and be willing to crawl around under the 
tables where the “goodies” are. Look for 
the boxes of miscellaneous stuff. A lot of 
it will be true junk, but there may be 
many useful parts buried in the dirt, 
empty potato chip bags, and mouse poop. 
Also look for what is sometimes called 
a “parts rig.” This is that rusty, crusty, 
mouse infested transmitter (or receiver, 
or piece of test gear) that is too far gone 
to restore, but simply too good to throw 
away. For example, most of the parts I 
used in the latest version PA section of 
Mr. Ugly came from a defunct Heath 
HW-100 that a friend gave me just to 
help clean out his basement. I have seen 
many broken and rusty “single banders,” 
Knight, Lafayette, and Hallicrafters 
transmitters go for a few dollars, and 
these all contained many usable parts. 
Of course, there are the internet auction 
sites, but these can be expensive. 
Construction Techniques 
As can be seen from the photos, I chose 
to build the modules on simple aluminum 
plates that are fastened to aluminum end 
pieces. I tried to keep the modules about 
the same size to facilitate interchanging 
them. I made the plates from .040 inch 
flat plate, cut to 5 inches wide by 5 inches 
deep, except for the balanced modulator 
and PA modules which required larger 


plates. The end pieces are simple “Z” 
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shaped pieces the same width as the plates 
and 2 inches high, simply bent with a 
bench vise. The end pieces and the plates 
are fastened together with 6-32 machine 
screws and nuts, but sheet metal screws 
or “pop” rivets would do as well. I used 
#6 wood screws to fasten the modules to 
the base. 

I can think of several alternate methods 
of constructing the modules. I suppose it 
would be possible to build each one ona 
smaller piece of wood, using terminal 
strips for connections and short spacers 
to mount the tube sockets. I think this 
would be a little more complicated and 
might present shielding and grounding 
problems, but it should be possible. 

Another method would be to visit your 
local discount store and buy several “bread 
pans.” Some of these are made of thin 
aluminum butare quite sturdy. You might 
even find some of these at a Salvation 
Army store or a Goodwill Industries 
outlet. 

Of course, if you havea rich Uncle who 
is willing to support your hobby, you 
could always buy commercial aluminum 
boxes. These would look great but the 
cost would add up quickly. 

As the photos show, power distribution 
to the various modules is through a series 
of Fahnestock clips and a small wiring 
harness. This results in a very flexible 
arrangement that is easy to change as | 
change modules. 

I suppose that a warning about exposed 
high voltage connections is in order, but 
I really think that if you are reading this 
magazine, you understand the dangers of 
touching exposed connections with the 
power applied. Anyway, do not touch 
power connections with voltage applied 
because it will hurt and could possibly 
even kill you. “Nuff said.” 
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How About a Power Supply? 

Just like any other transmitter, if you 
want Mr. Ugly to sing, you have to feed 
him. My version requires a six volt 
filament supply of sufficient amperage 
(depending on type and number of tubes), 
a low voltage B+ supply (275 volts DC at 
150 mA), a high voltage B+ supply (400 
to 800 volts DC at 200 mA), and a bias 
supply for the PA control grids (-50 volts 
DC at a few mA). 

I use a homebrew supply, but this 
might be a good excuse to dig that old 
Heath HP-23 or HP-20 out of the closet 
and dust it off. It will do nicely. Iam sure 
that there are lots of other brands of 
bench supplies that would fill the bill, or 
you could throw something together 
around that unmarked “boat anchor” 
transformer you are using as a door stop. 

We old guys miss the days of 
unrepairable black and white TV sets 
that could be pillaged for parts, but there 
are still lots of used transformers and 
filter chokes around. (Read the section 
on obtaining parts). 

Enough of this nonsense-Let’s take a 
closer look at some of the modules. 
The Basic Oscillator Module 

As I mentioned, Mr. Ugly started as a 
simple one-tube, crystal-control, 80- 
meter oscillator. The circuit and photos 
of this module (MU-1) are shown in 
figures 3 through 7. 

The circuit is our old familiar Colpitts 
crystal oscillator. [like this circuit because 
it is simple, reliable, will oscillate from 
1.5 to 10 MHz with fundamental crystals, 
has very low crystal current (which 
protects the crystal), and can be tuned to 
the fundamental or a harmonic without 
“pulling” the frequency. A quick online 
search of “one tube transmitters” will 
produce many versions of this circuit, 
and they all work well. 
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Module MU-1 
XTAL OSC 


100 1W/ 10 T #22 


FO IN 


KEY LINE 


GND 


B+ FILAMENT 
275 VDC 6.3 VAC 


7 RF OUT (Hi Z) 


13 

RF OUT 
BL (BALANCED) 
L2 
oA RF OUT (LO Z) 


11 9.5uH 
4( 5 (18 T #22 on 1" Dia Form) 


L2 4Turn link on cold end of Li 
L3 6 Turns #20 CT 


001 Li 
350 pF 


Figure 3: Schematic for Module MU-1, the Crystal Oscillator 


I chose to use a 6BQ5S tube for a couple 
of reasons. In the first place, I had a 
couple of them, and if I run out they are 
widely available and cheap. Also, the 
tube has a 12 watt dissipation rating, and 
I tend to abuse tubes. Finally, I felt that 
it had sufficient gain to 
be driven by a VFO. I 
think that the GAQ5, 
6AG7, or any beam 
power tube you have 
(maybe an 807 or an 
813?) would work as 
well, so use what you 
have. Remember Rule 
le 

With 
shown, the oscillator 
will produce about 5 
watts of power with 
275 volts on the plate, 
loaded to about 50 mA. 
This gives us about 
13.8 watts input for an 
efficiency of about 40 


the values 


percent (and a plate dissipation of 9 
watts). Not great, but acceptable. I think 
Icould play with the L/C values in the 
tank circuit and improve this, but it is 
probably not worth the trouble. None of 
the circuit values are really very critical. 


Figure 4: Front View of the Oscillator Module 
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There are a couple 
of additions to the basic 
circuit that require 
explanation. 
First, you will notice 
that I added a switch to 
connect’ a !Oldise 
capacitor from the 
cathode to ground. 
This is to put the 
cathode at RF ground 
potential so that the 
circuit will not self 
oscillate 
become a simple Class 
“C” RF amplifier when 
driven bya VFO. It isa 
simple modification 
and works well. 


some 


and can 


Figure 5: The rear of the oscillator has neatly labeled wire 
terminals. 


Deere es eee ad. Phat 
eae ae AL ARES. 


22 PF Fit 4a 


See RTE HHH ee Hee Hee 


UTUUECECULEUT TUT 


a A Bh A Pa TM Ba Be te 


Figure 6: The top interior view shows placement of the major components. 
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Figure 7: Looking Underneath the Oscillator Module 


Second, I added a 25k pot in series 
with the screen grid. This allows me to 
vary the screen voltage and hence the 
power output. Although there are other 
ways to reduce the output, this is 
convenient and allows me to avoid 
overdriving the following stages. 

I also added a key-line terminal. This 
is to key additional stages of the 
transmitter when the oscillator is keyed. 

Lastly, you will note that the coupling 
circuit to the antenna, or following 
stages, consists of three options. When I 
used the module as a stand-alone 
transmitter, I hooked the antenna to the 
4 turn link. This gave me a pretty good 
impedance match to a 50 ohm coax, and 
by sliding the link closer to the tank coil, 
I could increase the loading and power 
output. 

When I wanted to use the oscillator to 
drive another stage, I used the “Hi Z” 
output, which is tied directly to the top 
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of the tank coil, or the “Balanced Output” 
when I needed a push-pull input (to the 
balanced modulator for example). I tried 
to plan ahead and leave myself as many 
options as possible. As I mentioned, | 
found that I had slightly higher harmonic 
levels than I wanted, so I added a second 
module, a low pass filter. 
The Low Pass Filter 

The second module (MU-2) I added to 
Mr. Ugly was a simple low pass filter. In 
hindsight, this was probably an answer to 
a problem that did not exist. It certainly 
reduced all emissions 
significantly, but at the power levels 
involved, probably would not have 
mattered. At any rate, I added it just to be 
sure. 

I shamelessly stole the circuit from an 
old ARRL publication and, like the rest of 
this monstrosity, used what parts I could 
scrounge. The schematic (Figure 7) and 
photo (Figure 8) should tell you all you 


harmonic 
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MODULE 2 
LOW PASS FILTER 


Li L2 
XMTR O-raleee) Wy te wales ahha ta ee FEED LINE 
1820 [2500 [820 


Mount coils Li,L2 4uH 
“perpendicular"toeach 11TURNS #20 167PI 
other to minimize ON 1" DIAFORM 
coupling 


Figure 8: The transmitter has a low pass filter at it’s output. 


need to know to 
duplicate it. 

The chassis is not 
critical but the unit 
should have good 
shielding and the coils 
should be mounted at 
right angles to each 


WASDOF 


other to minimize 
coupling. As I recall, 
the original filter was 
built into a coffee can. 
For the coils, I used a 
couple of scrap pieces 
of “air-dux” (B&W 
3015), but they could 
be hand wound just as 
well. Coil data is on 
the schematic. 

Well, I think this is Figure 9: The low-pass filter is built in a small minibox. 


enough for this 

month. In the Part 2, we will continue _and uglier so start collecting your parts. 
the journey by adding a VFO and Heising [Editor's Note: Part 2 is coming up 
modulator, and making Mr. Ugly bigger —_ next month!] 


LER 
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Surviving Technology 
The Return of Bruce Vaughan’s Classic Book! 


By Ray Osterwald, NODMS 
Ray@ERmag.com 


Surviving Technology, was originally SURVIVING 
7 EGNOS 


written and self-published by our old 
friend, Bruce Vaughan (NR5Q, SK), in 
2011 but has been unavailable since 
shortly after Mr. Vaughan’s passing 
(December 2012) and has been frequently 
requested since then. 


RIe 


Thanks to some excellent detective 
work by long-time ER reader Ken Bratz 
(WA5JUM) the original layout files have 
been located and now Bruce’s wonderful 
book is once again available in a quality 
new printing! 

Surviving Technology was reviewed by 
Dave Ishmael back in ER #271, and 

‘ ‘ er , BRUCE VAUGHAN, NR5Q 
quoting from Dave’s original article, ace 
“_..Long-time ER readers are familiar with a ag a 4 
Bruce Vaughan’s 71 popular articles that 
appeared in Electric Radio over the years. 
Quoting from the introduction, “This 
Book is Respectfully Dedicated to the 
Memory of Major Edwin Howard 
Armstrong. Major Armstrong’s 
inventions moved radio from a limited 
method of communication into a practical 
science that enriched the lives of people 
worldwide. We cannot turn on a TV, 
pick up a cell phone, or listen to the radio 
without using his inventions. His entire 
life was spent fighting those who 
attempted, quite successfully for years, to 
steal his life’s work. Among his many 
inventions are Regenerative and Super 
Regenerative receivers, the 
Superheterodyne circuit, and FM radio.’ 

“In 223 pages and 31 chapters, Bruce 
tells the story of his life in radio, and 
describes in detail his regenerative 
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receivers, including the most-asked-for 
receiver in part 4, ‘Building the Ultimate 
Receiver:’ 

“Building the Ultimate Receiver: You 
say you want to build the ‘Ultimate’ 
regenerative receiver? In 7 detailed parts, 
Bruce gives you a blow-by-blow 
description, including schematics, of all 
the secrets needed to build a successful 
regenerative receiver. The ‘Ultimate’ is 
amazingly straightforward, stoutly built, 
and Bruce provides all the details to 
successfully build your own based on his 
60 years of experience. 

“Surviving Technology is a chronicle of 
Bruce Vaughan’s lifetime of experience 
in radio and is a gorgeous, finely produced 
presentation with excellent illustrations 
and schematics. The book is in large- 
format 8-1/2" x 11" and weighs in at a 
hefty 2 pounds because it is constructed 
with coated, glossy, medium-weight 
paper stock. The text is arranged so that 
it's not crowded and is very easy to read, 
and all of the photos follow the text 
nicely. While the book can best be 
described as autobiographical, it doesn’t 
follow the typical linear model. Bruce 
has divided his book into four sections 
with 31 chapters. 

“Part 1, The World Goes to War: From 
Clarence’s (W5BQI) help in getting 
Bruce his ham license, W5HTX, to 
enlisting in the Army Reserve and through 
his experiences in WWII, to coming 
home, Bruce describes this era very well. 

“Part 2, The Radio and Television 
Repair Years: The longest section covers 
1946 — 1975 in sixteen chapters and is an 
expanded version of Bruce’s series of 
articles in Electric Radio, Radio’s Golden 
Age when Bruce ran a radio and television 
service business. 

“Part 3, Five Fiction Stories: All are 


well written fictional stories from Bruce’s 
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early years. I particularly enjoyed the 
“Grouch”, but all are well written. 

“Part 4. Building the Ultimate 
Receiver: You say you want to build the 
“Ultimate” regenerative receiver? In 7 
detailed chapters, Bruce gives youa blow- 
by-blow description, including 
schematics, of all the secrets needed to 
build a successful regenerative receiver: 
The “Ultimate” is amazingly 
straightforward, stoutly built, and Bruce 
provides all the details to successfully 
build your own based on his 60 years 
experience. 

“Bruce Vaughan’s book gives an 
unabashed glimpse of rural life in 
America, his growing up years, the 
introduction of the automobile into that 
life, and the Depression years. I also 
found Bruce’s introduction to amateur 
radio in 1937 just fascinating and how he 
was eventually able to use those skills in 
the 440th Troop Carrier Command 
during WWII. Old timers will appreciate 
his stories of maintaining the SCR-522, 
BC-348, BC-375, etc. His stories 
involving his retail sales of radios and the 
first televisions ever sold in the state, and 
his repair shop, are a hoot! Many times, 
it’s just darn hard to lay the book down. 

“70 of the 129 photos contained in his 
book are of his various projects built over 
the years. The photo quality is excellent. 
His craftsmanship has to be seen to be 
believed - truly a master-craftsman. 
Longtime readers of Electric Radio will 
know exactly what I’m talking about. 

“Bruce’s book is fun to read. It has a 
“sense of humor” about it. I thoroughly 
enjoyed reading this book and would 
highly recommend it to all.” 

See the ER Bookstore for ordering 
information, or 
www.ERmag.com. 


on-line at 
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Vintage Antthology, 2019 Bonen 


Vintage Anthology, by David W. 
Ishmael, WAGVVL, has been digitally 
reprinted with an all-new binding, July 


2019, and is now ready! 


Dave’s book is a 209 page collection of 
42 articles he wrote for Electric Radio 
magazine. The articles were written 
between September 1991 and March 
2003 but never published in ER, they 


only appear in this book. 


The book 216 pages of text and photos 
that is valuable information for builders 
and restorers. These articles cover a wide 
variety of subjects, with an emphasis on 
home-brew construction projects. Mr. 
Ishmael is a craftsman when it comes to 
building radio equipment. 


There are also several 
articles on 
equipment restoration, 
such as the Hallicrafters 
SX-100, several Johnson 
transmitters 
equipment from Heath. 
One of the continuing 
favorites is Dave’s 5-band 
100 watt CW transmitter 
project, built mostly with 
surplus and parts from 
swap meets. The book is 
complete with excellent, 
clearly drawn schematic 
diagrams and_ sharp 
photographs. It now 
comes in an 8-1/2 x 11- 
inch size in a regular book 
binding. (The former 
spiral binding has been 
discontinued.) 


EN 


excellent 


and 
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The Heathkit Model IM-103 Line Voltage Monitor 


By David W. Ishmael, WAGVVL 
2222 Sycamore Avenue 
Tustin, CA 92780 


daveishmael@cox.net 


Several years ago, I started checking 
eBay for a Heathkit Model IM-103 Line 
Voltage Monitor. I wouldn’t classify the 
IM-103. as but potential 
candidates were either too expensive by 
themselves, or expensive to ship, or in 
poor physical condition (especially the 
meter’s face), etc. I didn’t want one to 
restore, repaint, rebuild, straighten sheet- 
metal, etc. Finally, like the story of 
Goldilocks and the three bears, I found 
one that was “just right.” 

Chuck Penson, WA7ZZE’s book, 
Heathkit Test Equipment Products, 
indicates that the IM-103 was available 
from 1970-1976 and originally sold for 
$15.95. However, the Spring ’71 catalog 
has it listed as “New” for $23.50. The’71 
catalog #810 has it 
listed for $15.95, and 
it had increased to 
$16.95 by the summer 
of 73. By the time the 
Heathkit 1976 


Christmas catalog was 


« » 
Tate, 


in the mail, it was no 
longer available. 

The design uses a 
bridge 
relatively large 4"H x 
4-3/4"W expanded- 
scale meter indicating 


90 -140 VAC, and an 


Citcuiteeaa 


Figure 1: The Heath 
IM-103 line monitor 
that was sold as a kit. 
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(cj Rugged, reliable on-the-job companion: 
Heathkit MM-1 VOM .. . $51.25 


Carry this handy little battery-powered workhorse wherever your job 
takes you. Provides wide voltage, current, resistance, and dB ranges 
to cover almost any basic service requirement. Test leads included. 
Less batteries, ‘ 


PER AD, BIDS eit stn sstsradsaigenceqettesateatecdy pect NV eae $51.25 


MM-1 SPECIFICATIONS—Sensitivity: 20,000 ohms/volt OC, 5000 obms/volt AC. 
Ranges: AC & DC volts: Full scale, 1.5, 5, 50, 150, 500, 1500, 5000, Direct current: 
150 microamperes, 15, 150, 500 milliamperes, 15 amperes, Ohmmeter: 0.2 ohms to 
20 megahms In three ranges. Decibels: —10 to +65 dB, Resistors: 1% precision 
type. Accuracy: +3% of full scale, Controls: Ran; switch; Output, AC, DC, Reverse 
DC switch, Ohms adjust controt, Batteries: 1 type “C’ cell, 4 penlight cells. 
Oimensions: 712” x SI2” x 4”. 


[b} New Heathkit IM-103 Line Voltage 
Monitor .. . $23.50 


Gives constant check of A.C. line voltage for labs, shops, hams and 
hobbyists. Features +2% accuracy when calibrated from source of 
known accuracy. Large, expanded meter scale shows A.C. power line 
voltage at a glance. Wall or shelf mount. 


Kit (M6103, 9 lbs. Rai hidden ee ee $23.50 


1M-103 SPECIFICATIGNS: Voltage range: 90 VAC (rms) to 140 VAC (rms). Voltage 
accuracy (Sine Wave}: 2% when calibrated at 95 VAC and 135 VAC from an ace 
curate voltage source. 5% when calibrated with a known line ee 
requirements: 90 VAC (rms) to 140 VAC (rms), 50 to 60 Hz, 4.2 watts. 0) ions: 
S¥e” H x 61/4" W x 3” D. Net weight: 2 Ibs. , 


Figure 2: A portion of the Spring 1971 
catalog shows the selling price at that 
time. 


LINE VOLTAGE 
MONITOR 


(sa 
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attractive design using a two-tone brown 
enclosure. 

When calibrated at 95 and 135 VAC, 
its accuracy is specified within +2%. 

The IM-103 is similar to the more 
familiar RCA or Viz Models WV-120A 
or -120B, but design-wise it’s more 
complicated, more accurate, and easily 
calibrated. The WV-120A/B is extremely 
simple comprised of only three 
components: R1, an adjustable 500-ohm, 
10-watt resistor, R2, a fixed 2250-ohm 
10-watt, wire-wound resistor, and M1, 
the moving-vane AC meter. The 
calibration is both electrical (the 500 
ohm adjustable resistor) and mechanical 
(the meter movement). The WV-120A/ 
B also has a specified warm-up time of 5 
minutes! 

As received, the IM-103 was close to 
calibrated, but, the reading was unstable, 
increasing as it “warmed up.” By now I 
was familiar with the circuit, and assumed 
that its filter capacitor, Cl, a 7OpFd, 
350V, axial-lead electrolytic was leaky. 
Conventional wisdom has an owner 
replacing a handful of components to 
“repair” the IM-103. R2, a 10-k, 2-watt, 
carbon-composition resistor dissipates 
1.6W at 115 VAC, so Heathkit clearly 
blew this component selection. Also, if 
C1 is leaky, R1, a 100 ohm, 2-watt, 
carbon-composition resistor will also run 
too warm. Both resistors can end up 
scorching the terminal board. It is 
recommended that R1 and R2 be replaced 
with 100-ohm and 10-k, 5-watt resistors. 
In the case of my IM-103, I was ordering 
the 10k 5W and a replacement 100pFd 
350V filter capacitor from Antique 
Electronic Supply, so I also ordered the 
100 ohm 5W resistor—butI don’t believe 
it needs to be replaced if it’s OK — after 
Cl is replaced. The original Cl had a 
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Figure 3: The IM-103 chassis is shown 
before the electrical work began. 


oar 


Figure 4: The replaced parts are shown 
above and discussed in the text. 


7010 date code, so my IM-103 was 
possibly kitted the first year it was 
available in 1970, and, C1 was leaky in 
the mA range. In replacing Cl, I used 
“flying leads” instead of its original axial 
leads and used a smaller cable clamp. 

IM-103 repair kits are available via 
eBay and repair information is available 
on the internet. I chose just to replace 
Cl, R1, and R2. I also replaced the line 
cord. 

Incidentally, Fl, a 3/16A, 3AG, pig- 
tail fuse, was added to the IM-103 after 
its initial release. It was not installed in 
my early IM-103, or in many eBay photos 
that I have seen. It seems that it was 
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added in case of a catastrophic failure of 
Cl? One can only imagine the 
circumstances behind why the engineers 
at Heathkit added it after the IM-103’s 
release? In any event, After “thinking 
about it,” the “hot” side of my IM-103’s 
line is now fused with a 0.3A, fast-blow, 
3AG glass fuse using a Radio Shack 
chassis-mounted fuse holder, P/N 270- 
742. 

After those parts were replaced, the 
IM-103 was calibrated and checked for 
accuracy. From 95 to 135 VAC, the 
accuracy was well within +1%, and in 
most cases, better than 0.5%. The meter, 
Heathkit P/N 407-156, is a 200pA DC 
meter manufactured by Mercer 
Electronics in Mercer, Wisconsin, and 
the linearity of the scale is superb. 

The IM-103 also features a self- 
calibrating mode with a specified accuracy 
+5%,. First, adjust the “HI” adjustment 
to its electrical center. Set the slide-switch 
to “CAL.” Then plug the IM-103 into 
thewline. and adjust. thes. LON. 
adjustment for a reading of 137.5 VAC 
onthe meter. (The adjustments are shown 
in figure 5.) Unplug the IM-103 and 
return the slide-switch to “NORM”, and 
now the IM-103 is “calibrated.” 

Using the IM-103 to look at AC line 
variations in the home is fascinating, but 
I now routinely use the IM-103 to 
monitor the output of my dual-metered 
W5MT3A General Radio Variac. It’s 
now a much more precise exercise! Having 
owned and used the RCA WV-120A line 
monitor, I prefer the IM-103. Either the 
RCA or Viz line monitor will be, generally 
speaking, less expensive than the IM- 
103, but now that I’ve had my hands on 
the IM-103, I appreciate its accuracy and 
I like its cosmetics. Keep in mind that the 
purchase price of the IM-103 will include 


the added cost of the “repair components” 
on Electric Radio #363 


Figure 5: This photo shows the 
calibration adjustments on the right 
side of the cabinet. 


listed above, and I strongly recommend 
replacing, at a minimum, Cl and R2, 
before using it. 

References: 


1. Chuck Penson, WA7ZZE, Heathkit 


Test Equipment Products, Copyright 
2014, page 21-05. 


2. Heathkit, IM-103 Line Voltage 
Manual, P/N 595-1241, Copyright 1970. 

3.www.d8apro.com/IM- 
103%20Repair.doc IM-103 repair 
instructions This repair replaces R1, R2, 
R4, D1, D2, D3, Fl, and Cl. 

4. Tom Marcellino, W3BYM, The 
RCA WV-120A Power Line Monitor, 
Electric Radio, On The Bench, Issue 
#314, July 2015, pages 26-29. Must- 
reading for RCA or Viz WV-120A/B 


owners or prospective buyers! 
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The Clegg Thor and the 
Golden Age of Six Meter AM 
_ By George Misic, KE8RN 


1936 Duncan Avenue 
Allison Park, PA 15101 
ke8rn@comcast.net 


Introduction 

Six meters became a very popular band 
in the 1960s. When the technician class 
of license allowed six meter operation, 
the popularity of six meters went wild. In 
the 1950s, 1960s, and 1970s, many 
commercial rigs for 50 MHz AM 
operation became available; at the low 
end were the Heathkit Sixer with 5 watts 
and a super-regenerative receiver, and 


the Lafayette HE-35 with a bit more 


VFO 


CRYSTAL 


power and a simple, single-conversion 
superheterodyne receiver, and the WRL 
Techceiver with performance similar to 
the HE-35. A tier above these minimalist 
rigs were many radios running 10-25 
watts crystal controlled and having a 
decent superhet receiver, sometimes with 
a noise limiter and squelch like the Gonset 
Communicators, Utica 650, Clegg 99er, 
Olson Six (made by Utica), Lafayette 
HE-45, Allied Radio TR-106, and later 
the Clegg 6Ger, Lafayette HA-460 and 
Gonset Communicator IV; most of these 
rigs ran a 2E26 final amplifier tube, which 
is essentially a small 6146 or a 6360 dual 
pentode in a push-pull output stage. 


RECEIVE 


Figure 1: The Clegg Thor (also sometimes called a Thor 6) was introduced in 1963 
as a 15-tube, 40-watt, 6-meter AM transceiver. The external power supply had the 
AM modulator and keying circuits. There was a 12 VDC mobile power supply as an 


option. 
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Many had a dual conversion receiver for 
both good selectivity and image rejection. 
The Clegg Thor 

At the top of the transceiver hierarchy 
was the Gonset G-50 and the Clegg Thor; 
the G-50 ran a 6146 in the final, the 
Clegg Thor ran a 6883 which is a 6146 
with a 12.6 volt filament to facilitate 
mobile operation. Above them were the 
Clegg Interceptor VHF Receiver and the 
Zeus 185 watt AM-CW transmitter for 
six and two meters; the Zeus ran a real 
transmitting tube, a 4X150A external 
anode tetrode. Eventually, Collins 
brought out the 62S-1 SSB/CW 
transverter for the KWM-2 or S-Line. 
Neither the KWM-2 nor the Collins S- 
Line made provisions to transmit AM, 
greatly limiting the appeal of the 62S-1, 
as most VHF ham radio was still on AM. 

I will take a look at the Clegg Thor 
here because it is an interesting radio 
with some innovative ideas. Like the 
Gonset G-50, the Thor has a fifty watt 
AM transmitter ending in a 6883, which 
is a 6146 with a 12 volt filament to 
facilitate mobile operation. The G-50 
was intended only for use as a home 
station only; no provisions for mobile 
operation were included. The Clegg Thor 
had an RF unit including the receiver, 
transmitter, and associated electronics; 
this made the unit at your operating 
position considerably smaller and lighter. 
The power supply and modulator were 
separate; the modulator for home use 
used a pair of 6BQ6 TV horizontal output 
vacuum tubes for the 25 watts of audio 
needed for AM plate modulation, the 
power supply and modulator for mobile 
use was solid state to conserve power and 
space when mobile; the Gonset G-50 
used two 6L6GC tubes in parallel to 
make a Class A audio output stage, rather 
than the power-saving push-pull Class 
AB1 amplifier used by the Clegg Thor. 
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The Gonset G-50 had a built-in VFO to 
give the user flexibility in transmit 
frequency control plus the availability of 
crystal control although the transmitter 
was completely independent of the 
receiver, each having its own tuning 
frequency control. Of the smaller six 
meter rigs, the Polycomm six, two, and 
six and two had a built-in transmitter 
VFO; nearly all other rigs did not have a 
transmit VFO built in; they depended 
upon crystals for transmit frequency 
selection. Some, like the Lafayette HE- 
45,.|\ Utica,..650,), \andaeeneer 
Communicators, offered a separate, 
stand-alone VFO as an optional piece of 
equipment for use with their transceivers; 
some were powered by the host radio and 
some had their own internal AC power 
supply. On the Gonset G-50 product, 
both the receiver and transmitter covered 
the whole band from 50 to 54 MHz. The 
Clegg Thor covered only 50 to 52 MHz, 
as virtually no one ventured above 51 
MHz. Eunice Bernon (K8ONA) operated 
the Apricot Net at 51 MHz in the 
Cleveland, Ohio area. At that time, it 
was the highest frequency one could find 
with regular AM activity. Staying low in 
the band probably started in areas with 
television channel 2, which started at 54 
MHz, the top end of the six meter ham 
band. The Clegg Thor, unlike nearly all 
other six meter AM radios of the time, 
was a true transceiver; the unit received 


and transmitted on the same frequency, 


with both controlled by the main tuning 
knob. This was accomplished by using a 
tunable oscillator covering 39.3 to 41.3 
MHczanda receiver first IF of 10.7 MHz. 
On transmit, the tunable oscillator was 
mixed with a 10.7 MHz crystal oscillator 
resulting in an output of 50 to 52 MHz. 
A separate low level transmit section 
allowed the use of common six-meter 
crystals operating at one-sixth of the 
August 2019 


output frequency, so common six meter 
crystals could be used in the Clegg Thor. 
This transceiving technique is very 
common in modern high-frequency 
equipment but was totally unique to the 
Clegg Thor in VHF equipment at the 
time. Years later, and with much greater 
sophistication, six meter SSB rigs like the 
Swan 250, Clegg Venus, Gonset 
Sidewinder (a whole separate story about 
early transistorized ham rigs), Heathkit 
SB-110(A), and Drake TR-6 made true 
transceive operation common. In the mid- 
1960s Collins upped the ante on VHF by 
bringing out their 62S-1 VHF transverter 
for the S-Line and KWM-2; this was not 
a big seller due to cost and complexity 
and being way ahead of the SSB start-up 
on VHF, and there was no AM capability 
in the standard Collins S-Line transmitter 
or KWM-2 transceiver. The 62S-1 ran a 
| 4X150A tube in the final, a real 


KEYING JACK, 


transmitting tube, that was also used in 
the Clegg Zeus. 

Longtime Cleveland six meter 
operators may remember Vic Andreko 
(K8YYK) and his six meter road patrol 
on 50.4 MHz. He ran a Clegg Zeus and 
Interceptor on six meters and was the 
subject of many news items because of 
his ability to win the WATV award. 
(Worked All TeleVisions!) For lovers of 
old equipment and ham radio history, six 
meter AM stations tend to look about 
50.4 MHz for other AM operators, SSBers 
hang out about 50.110 MHz. Try it; old 
six meter AM transceivers show up at 
ham radio flea markets with regularity 
even today; it’s low cost vintage radio 
fun! Some of the new low-band rigs from 
Yaesu, Kenwood, and Icom offer six meter 
coverage, adding to the population of 
folks with six meter capability. 


Figure 2: The Clegg Thor power supply/modulator is built into a rather plain, 


ventilated cabinet. 
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Weegee, the ER traveling photographer says, “Help keep my Speed Graphic active! 
We are always looking for good photos, especially we need attractive photos for 


Electric Radio covers.” 


Jeffrey Welsh (KD2AZI) recently attended an estate sale in Vineland, NJ, 
and found many old photos. The photo above is of Fred H. Hartley 
(W3MD) of Vineland, NJ at 3:00PM, sometime in the 1930s. Fred was quite 
a builder, as evidenced by his the equipment in his radio room. Notice all 
of the metered rigs neatly displayed on the shelves, and the youngster that 
is getting some radio time with headphones! 
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This photo is a portion of Ken Bratz’s collection of equipment 
that was built by Bruce Vaughan (NR5Q) over many years. Ken 
purchased some of these from Burce directly, and later some 
came from his estate. Many of them are featured in Bruce’s 
book Surviving Technology, the one we have recently had 
reprinted, thanks to excellent detective work by Ken, who was 


able to locate the original files. 
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Don Reaves, (W5OR) sent in a picture of his Field Day operations in 1964. 
Don’s friend Paul (KSTCK, picture left) became a SK during 2018. At the 
time, Don’s call was WA5BBS. They were using a DX-100 and HQ-110 
setup for this FD. For power, they had an Army MARS surplus trailer 
mounted generator that was down the hill and out-of-view of this photograph. 
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Larry Rau (W6GWUH) sent this photo he found that Larry calls “...a prime example 
of an “Over The Top” Mobile Installation in a 1949 Cadillac!” The fellow in the 
Caddy has a Multi-Elmac AF-67 transmitter, the Multi-Elmac M-1070 DC/AC 
supply, a Gonset G-66 receiver, an unknown RX above dash on right, multiple 
speakers and multiple meters for unknown uses, plus a tuner(?) mounted in the 
dash. He found room for surplus goodies such as an aircraft altimeter, a compass you 
can’t do without, and other gauges. The G-66 didn’t come out until 1957, so that 
is Larry’s best date estimate of at time-frame for this. It’s a really good thing the 
fellow at the mic is rather tall! The photo below shows an “unmodified” ‘49 Caddy. 
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The Fall Classic Exchange Contest is Coming! 


The Fall 2019 Classic Exchange (CX) will be on September 15/17 for the CW 
portion and September 22/24 will be the phone portion. The best way to get the 


contest details would be to look on the Internet at http://www.classicexchange.org. 
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“Hi Ray, I read the article in ER #362 about the SX-62, of which I am intimately 
familiar with, as I have restored countless numbers of them as well as the SX-42. I 
might add that after restoration and realignment one finds the radio sort of “Blah” and 
unlife-like, try replacing all of the mica capacitors in the IF transformers. I have found 
many times they have developed high resistance that lowers the impedance of the IF 
transformers as well as degrading the Q. I checked on these micas and split them apart 
to reveal spurs of silver migration — or some sort of conductive oxide. This has caused 
a high resistance short across the IF tuned circuits. Some of these have measured as low 
as 20-k ohms. Interesting, however, is that the capacitance will be measured as marked 
on the capacitor. I have also restored the SX-42 and changed the mica capacitors in 
the IF cans and, Wow, they really come alive. What is especially noted is the 
performance in the FM band and upper HF frequency ranges. Not all of the mica 
capacitors in all sets are bad but it seems to be related as to how they are stored. Those 
stored in damp environments are more prone to this condition. 73, Rob Vincent, 


KIDFT.” 
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AM Carrier Net: Sunday mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP. Friendly format. 
Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @sunrise. 75M 3855 kc@6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 
Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 
California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 
California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 
Eelade sila Net: fiona AMers on 3875 kc eh aR Ody at 6:00 AM MT MT, QSX KOOJ 

: e: Sunday 14.263 Mc @ 2000Z. SSB nets 


held Tue a, Fri. 3775 ee 8:30 - 10: 00 PM CT. pee 3 3895 kHz PM PT. The CCA First-Wednesday AM Night has 
been on hold until September due to heavy static levels, For Sept. check + 3880 kHz at 6- 8 PM in the East, 7 PM in the 


Central and 8 PM in the Mountain and Pacific time zones. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WBOIQK), Doug (WIDCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 3895 
KHz +/-QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. OSX Steve, WA2TOW 

Eastern AM Swap Net: Thu. evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets Warren, W1GUD 

Fort Wayne Area 6-Meter AM net: Meets nightly @7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 
‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX contral op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1iJCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie TGS CW eee Cat Sarees @ @9 AMET on 7092 kc. No op Ron yr ae Bae ae 


MOKAM AM’ ers: 15002 Mon. thru Fri. on 3885 ke. A een net open to all sheeresecti in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 ke +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AA6DD). 


Swan Nets: User Net: Sun 4pm ET 14.293Mc+/-QRM QSX op rotates Bill(W4WHW), Jack(KG5GP), Jay WBOMWL), 
Duncan(WDS5IKY), Steve(W4ASM). Tech Net: Wed 2300z 14.293Mc op Stu(K4BOV), Jack(KG5GP)/Sat 2pm ET 


7.235Mc op Stu(K4BOV) 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 


Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WA5IGG) or Vince 
(WB4BPS) 
West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q) ist Wed, George (WA6HCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Steve (KF6SYD) 4th 
Wed, Vic (K6IC) if 5th Wed in a month. 

ili i : Now 1800 PDST Sat. 3985 kc +/- QRM. NCS is KDGTKX www.mrcgwest.or 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 


Wireless Set No. 19 Net: Second Sun. 7270 kc (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/-25 ke. Sys Dave (VA3ORP). 
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Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


How to SubmitAds: WEGREATLYENCOURAGE ALLADSTOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system orads 
that are not legible. Not all readers use email, so include phone 
numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 
How to Find the Deadline: The monthly deadline is updated 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 


from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 
No Free Words for Non-subscribers: $15.00 minimum for each ad up 
to 20 words. Each additional word is $1.00. 

Electric Radio 

PO Box 242, Bailey, Colorado 80421-0242 
Ray@ERmag.com (Emailed ads are preferred.) 


@ DEADLINE for Sept. 2019 is Fri. Aug. 23! _ 
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MANUALS FOR SALE Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: EAC R-390A receiver with 
original louvered and shock-mounted 
cabinet. Includes dust covers, manuals, 
NOS tube set, spare audio deck, and a 
few small parts. Pick-up only please in 
Auburn, CA. Mike, KE6UXV, 530-210- 
1148, $650. 


FOR SALE: Collins 75S-1, BC-224H W 
Dynamotor. Bill, WildbillKOikp @ aol.com, 
303-229-4611 


FOR SALE: CCT-2153 (BC-458), CBy- 
46106 (BC-455), two position transmitter 
rack 46110, receiver dynamotor CCT- 
— 21531, Collins 312B-4, Crosley Pup, 
Aeriola Junior (restored), Radiola 3, 
Radiola 3a, RCA350 Catalin, BC-654 
receiver only, Philco PT2, 304TL, 813, 
2A3, 45 (no dealers), Emerson Violin 
Radio, Stewart Warner Book Radio, 
Transformer and chokes, modulator, 
power, filament, plate (large inventory), 
_ Astatic JT30. George Stevens, WOATA, 
P.O. Box 704, Longmont, Co, 80502, 
woata19471@Gmail.com, 303-776- 


— 9036 


_ FOR SALE: 1) PRC 47 radio complete . 
_ less battery $1,400 free ship in conus 
U.S. 2) HT33 linear amp hallicrafters 
$1,400 free ship in conus .U.S. 3) R 744 
spy revr . 750.00 4) 2 qty .BC-611s w/CS 
156 case . 619 df ant . ant IE -17 test set 
1.300 5) R390 revr Collins 425.00 6) GN- 
58 Generator 50.00 Steve Bartkowski 708 
-243-7713 
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FOR SALE: Original Heathkit HW-101 
manual and schematic. Good condition. 
$6 for shipping. George, WAOKBT, 303- 
840-2878, george.stoll@utcg.com 


FOR SALE: Tektronix 490-series 
maintenance kit for scopes, spectrum 
analyzers, etc., with plug-in extenders, 
data cable extenders, etc. | think it’s about 
95% complete. | have $225.00 in it, and I'll 
pay UPS ground shipping on about 7 
pounds packed in a foam-in-place 
container. Ray, NODMS at 720-924-0171 
or Ray@ERmag.com 


FOR SALE: Both working. SX28A $325 
SX42 $150 Pickup Glendale,CA only Mike 
KF6KXG 818-618-4226 


FOR SALE: Valiant & Ranger VFO dials 
$21.95, Ranger long bolts (3) $19.95, 
Valiant long bolts (4) $23.95, plus 
shipping. K1TLI, 508-965-7400, 
www.johnsonradioresto.com 


FOR SALE: TU-5-B tuning unit for the 
BC375 Xmitter good cond $40 plus 
shipping. Lawrence Gross 651-459-3233 
or wObyg @aol.com. 


FOR SALE: An unconnected new Heathkit 
SB-614 station monitor in original box, 
$250. Burl, 530-346-8713 


FOR SALE: Working pair 1945 Japanese 
copy RCA BX44 microphones One desk 
stand and two cases included. Pictures 
upon request. Ben, W6FDU, 
W6FDU @aol.com, 408-374-9519. 


FOR SALE: Radio Magazines Some Back 
To The Fiftees And Earlier PE CQER QST 
ARC Call Howard 301-320- 3028 


FOR SALE: 1 Surviving Technology Book 
Like new, no markings $100.00 plus 
$15.50 Shipping Dave Schmidtke WOBE] 
email daves2 @enventis.net 
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FOR SALE: Sony TR84 Radio (2) 
earphones, strap VGC $40 plus shipping 
David WB9YHX 847-683-3805 
amkoesche @ sbcglobal.net 

FOR SALE: LED BULBS Replace BA9S 
bulbs $1.50 ea. $1.50 up to 12 
shipped Walt Wilson W4WLW 175 Will 
Hunt Road Lexington, NC 27295 336 787 
5203 wwilson @triad.rr.com 


FOR SALE: EF Johnson Desk KW with 
optional Desk. Extremely clean. New 
replacement linoleum top. 100% 
performance, no issues, no 
modifications. You won't find a nicer one! 
E-Mail for Pictures. $2900 pick-up. Pete, 
Huntington Beach CA, (214) 212-0979, 
k5pz @arrl.net 

SACRIFICE: Japanese manuals for Trio 
TR-599 receiver and TX-599 transmitter, 
just pay the postage. Louis D’Antuono, 
WA2CBZ, 8802 Ridge Blvd, APT C-2, 
Brooklyn, NY 11209 718-748-9612, Call 
After 6 PM EST 


FOR SALE: Jukebox AMI 1948 Model B 
needs repair pick up only with manual 
$390 Toshi Yamada, 7107 175th PL SW, 
Edmonds, WA 98026 ja1ftc @ hotmail.com 


FOR SALE: Tubes, send your want list, | 
will respond if | have it. Carl Weibezahl, 
305 Belvidere Ave, Washington NJ 07882 
908-689-3276 


FOR SALE: Amateur Band FT243 crystals, 
hc6u, FT171B, hc49 etc. Crystal sockets 
and more. Brian Carling, AF4K 
CRYSTALS, 117 Sterling Pine Street, 
Sanford, FL 32773 USA. TEL: 321-262- 
5471 http://af4k.com/crystals.htm 

FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 
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FOR SALE: SSB Adapters for Collins 51u, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 


www.treetopcircuits.com 
radio @treetopcircuits.com 613-449- 
7931 

FOR SALE/SWAP: Handbooks: ARRL, 
RSGB, Editors & Engineers; RCA Tube 
manuals; radio catalogs and magazines; 
Heathkit manuals and catalogs. NI4Q, 
POB 690098, Orlando, FL 32869. 407- 
351-5536, ni4q@juno.com 


FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and LID Available from 
www.islandamplifier.com or contact John 
Stanford, KF6l, directly at 
wb8svn @gmail.com or 714-412-7399 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @ yahoo.com 


OR SALE/TRADE: Transmitting/Receiving 
tubes, new and used. LSASE or email for 
list. WANTED: Taylor F52, 8008, TR40M 
and Eimac 100!IG. John H. Walker Jr., 
13406 W. 128th Terr., Overland Park, KS 
66213. PH: 913-782-6455, E-Mail: 
jwalker83 @kc.rr.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9O0O, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill. riches @ verizon.net 
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on the BFO. 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, hittp:// 
TomsAntiqueRadioRepair.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SSB Adapters from Treetop Circuits 
e Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 
¢ Installed in Receiver and Powered By Receiver 

¢ Control functions, look, and feel are unchanged. Adapter is activated when you turn 


¢ SSB performance is greatly improved. 


We recommend you visit www.treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kaiedp @yahoo.com 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4NYW, 
navy.radio @ gmail.com 


Specializing in RF Connectors & Adapters - BNC -C - DIN- FME-N-SMA-TNC- 
UHF & More 


Attenuators - Loads & Terminations- Component Parts- 
Hardware- Mic & Headset Jacks 

Mounts- Feet - Knobs - Speakers - Surge Protections - 
Test Gear Parts- Tools 


RF Connectors & Gadgets | 


www. W5SWL.com 


W5SWL Electronics 
PO Box B 
Mulberry, AR 72947 


www.W5SWL.com 


avid 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. [he EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


WANTED: Siltronix SP1011 Speaker, Watt 
meter, FD1011 Trade Swan Speaker 
RARE, etc. Walt Wilson W4WLW 175 Will 
Hunt Road Lexington, NC 27295 336 787 
5203 wwilson @triad.rr.com 


WANTED: AN/USM-302 tube checker with 
manual. Al Royce, 951-734-0623, 
oscar873 @aol.com 


WANTED: Information and manuals for 
the Comco Model 779 VHF aeronautical 
ground station transceiver. Greg, NOQDS, 
gregp @nOqds.org 763-383-9343 


WANTED: General Radio 
VTVM(VOLTMETER) 1806-A, or similar, 
working or not. Bob Dew, 
Covington,Ga.rcdew @att.net 404-277- 
8797 


WANTED: Collins 30S-1 amplifier red HV 
indicator lens p/n 262-0626-000 or 
complete holder w/lens p/n 262-0627- 
000. Don Benecchi, K1DC Dothan, AL 
Ph:344/446-4034, Email: 
don.k1dc @gmail.com 

WANTED: Brown Bros. CSA, ES, “MTL”, 
prototype keys; any BBMC literature, 


advertisements, scans, photocopies. 
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Robert Baumann, WV@Z, 1985 South 
Cape Way, Lakewood, CO 80227, 303- 
988-2089, WVOZ@ARRL.net 


WANTED: Kaar KE-23A receiver in 
restorable shape for Novice station. Steve, 
KOXP, 28035 Via Tirso, Mission Viejo CA 
92692 kOxp@kOxp.com 

WANTED: | need 2, 5 volt filament 
transformers for Bauer 707 Chicago F- 
530 Bauer #3269009. Mike, 
k7odq@hotmail.com 541-764-5764 
WANTED: HQ-120, SX-25, SX-71 for local 
pickup. State cond. and price.Tom, 
w3bym1 @ gmail.com 

WANTED: Manual & schematic for T-60 
60 kHz Time Code Receiver by Specific 
Products of Woodland, California. 
Whitham Reeve, whit@reeve.com, +1 
907-538-4663 leave voicemail. 
WANTED: Henry 2K parts unit/project rig. 
Contact Ron: ab5wg @satx.rr.com 
WANTED: Schematics for Vico (Video 
Amplifier Company) models 77,87,88, or 
89 hi-fi amps, circa 1958. Mike Zuccaro, 
858-271-8294 
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WANTED: Collins 4:1 Vernier Knob, 
complete. Roger, w7kvt@centurylink.net, 
503-632-3289 

WANTED: RME transmitter parts, info pre- 
1945. Jeffrey, KD2AZI 
RadioArtistry @ gmail.com 


_ WANTED Gonset G-76 AC Power Supply 


Mode; 13349 in ANY condition. Bob Davis, 
Al4GE, 334-275-8292 


_ beepbeep49 @bellsouth.net 


WANTED for Mackay 3007-A receiver 
restoration: Schematic, parts list or any 
other documentation for this late ‘50's 
shipboard MF-HF receiver. Tom 
w2ila@cox.net 401-965-8730 


WANTED: Dynamotors DM21 dead or 
alive. Also BC-918, part of RC 58B FAX 
machine. Steve Bartkowski, 708-243- 
7713 


SERIVICE FOR SALE: Racal tube 
equipment RA17 etc., RCA AR88 and 
Collins TCS. brian@kf6c.com 760 809 
7827. 


WANTED: Command Sets BC-942 and/ 
or ARC-15 receivers. For rebuild, 
reasonable condition and price. Skip 
Magnuson , W7WGIMM, 13906 N Minihdoka 
Trail, Sookane, WA 99208, 509-468-2502, 
magnuson @ mac.com 


WANTED - WRL Globe VFO V-10. Email 
details to bertgarcia73@qmail.com 


Hayseed Hamfest LLC 


Electric Radio #363 


Cedar Rapids, lowa 


CAN CAPACITORS F 


can-caps.com 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: A photocopy or scan of “The 
Genesis of Station CHARLES” by George 
L. Graveson. Also “The OSS Comm Vets 
Papers, Second Edition.” 
daveg3uur @ gmail.com 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 


WANTED: Early Hewlett-Packard 


Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 
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and are available in two versions: 


ZIM ELECTRONICS INRUSH CURRENT ee 


y 
is 
te 


Inrush Current Limiters are now available from the _Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 


Model AB-1M, (With Voltmeter),.......cssscssssssssssssssseseseseeessees $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
Shipping, each limiter. ...............ccccessseseseseeee, $7.50 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such 
damage. They are not intended to be used as a voltage- 
reducing device. The AB-1M is 150W. All models 
come with a full money-back guarantee. 


Metered face Limiter, 
Models AB-1M, AB-300M 


Electric Radio Store 
720-924-0171 


Series 1 + Disk | 
R.L. Drake Co, 


System 

Requirements, 

Any computer with 
Adobe Acrobot Reader®, 
Performance will vary 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your, Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 


720-924-0171 or on the Internet: 
www.ERmag.com 
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& Tubes, Tubes, Tubes 


for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


W7FG True Ladder Line and 


Wire Antennas 
¢ 600 Ohm Open-Wire Ladder Line 
¢ The most trusted, reliable, all-band 
doublet for 20 years. 
e Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 


discount. 


www.trueladderline.com 
802-598-6825 


TrueLadderLine.com 


jrokee : : 
¢ Your Resource for * * Collins Radio * * 


¢ World Class 


¢ Offering Unparalleled Free as wellas.. 
e ....Exciting Member Benefits 
Signal Magazine 


e Visit at collinsradio.org & join the fun 
¢ See our Events Calendar 


° Come see what the excitement is about 


— 


NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP@ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@gmail.com 


WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
Pennsburg, PA 18073, 215-541-1099 
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The Midwest Classic Radio Net 
“pre-net” informal group is now the 
“WAQZTY Vintage AM Net” in honor of 
Rob Hummel, WA9ZTY who passed 
away in 2008 but for a long time had 
been the net control of the Midwest 
Classic Radio Net. Rob’s callisnowa 
club call held by the WA9ZTY Net. The 
WAQ9ZTY Vintage AM Net meets after 
the Old Military Radio Net and before 
the Midwest Classic Radio Net: 06:45 
to 07:30 Central time Saturdays on 
3885 kc. 3885 kc is a busy place on 
Saturday mornings! 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and Saaaers a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
The coloris slightly lighter than 
the cover of ER. $19.00 
delivered, $20.00 for XXL. 
(Medium Available by Special 
Order) 


The Collins DVD Repair Library 
THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 4 hours, $89.95 
Collins 75S-3 and 32S-3 2 hours, $89.95 
Collins 30L-1 1 hour, $39.95 


Collins 30S-1 1 hour, $39.95 
Collins KWS-1 2 hours, $39.95 
Collins 75A-4 2 hours, $89.95 
Collins R-390A 7 hours, $109.95 
Collins R-390A Addendum 2 hours, $49.95 
Hammarlund SP-600JX 4 hours, $89.95 


Priority shipping within the US is $7.50 each for the first two 
DVDs, additional titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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COLLINS 
New Model 1000A 
Works With All 
Receivers 
51J Series 
51S-1 
75A Line 
75S Line 
KWM2 


R390 
$275 + $15 S&H 


e Publishes the renowned quarterly AWA Journal 

e Sponsors the unique, world famous Antique Wireless Museum 

e Publishes the scholarly annual AWA Review 

e Produces the exciting Annual AWA Convention 
Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
www.antiquewireless.org to learn more about AWA and other membership options. 


WANTED: 1930's civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: ARC-5 transmitter racks MT 
BO. 71, /3, 75. Steve, K2DKT, 
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DIGITAL VFO ALL Co & DRAKE R4 SERIES 


Easy Plug-N-Play Installation, Just Plug In The Cable 
THIS IS A DIGITAL VFO « NOT JUST A DIGITAL READOUT 
More Info & Order At kk4pk.com 


JOIN THE AWA 
ANTIQUE WIRELESS ASSOCIATION 


PRESERVING & SHARING COMMUNICATION’S TECHNOLOGY HISTORY 


DRAKE 
All Tuning 
Is Done With 
The VFO 1000 
Providing 
Complete 
Digital Control 
For Highest 
Accuracy And 
Stability 
$250 + $15 S&H 


skeller53@gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r @ gmail.com 
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gecttic Radi, 
Bookstore | 


—ELECTRIC RADIO BACK ISSUES— 
All Electric Radio back issues are either from the original press run or lithographic reprints 
from the original negatives. Shipping prices are for delivery by media mail within the USA. 


Overseas, please inquire for shipping quotes. 


The NEW easy to use on-line search for back articles is at 
https://www.ermag.com/index/ 


¢ We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at a discounted price plus $24.00 shipping, at least a 
56% discount the over single-issue price. Please call for a quote on all of the number 
of remaining back issues while they are still available. 

e Single Issues: $4.00 Each, Postpaid 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.50 Shipping 


¢ Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.00 Shipping 
¢ Foreign Customers: Please Inquire for Shipping Rates 


—COMPENDIUMS— 
All of the Collins compendiums are produced in nice 3-ring binders. 
UPDATED MAY 2019! Collins 75A-4 Modification and Service Compendium: All the factory 
service bulletins from Collins Radio Co., Collins Addendum info not in the Service Bulletins, and 
new articles never published in Electric Radio. Plus all the articles printed in CQ, Ham Radio, QST 
and ER over the last 45 years, now 159 pages, many in color. 


eee eC ee eee eee eee ee eee ee eee eee eee eee ee ee eee eee eee eee eee ee ee eee ee eee eee ee eee ee eee eee ee eee ee ee ee ee ee eee ee ee 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $7.00 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biogra- 
phy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 


advertising. -------------------------------------------------- ono nnn none nn nnn nn nn nnn nnn nnn nnn nn nn nnne $25.95 - 10% = $23.35 
Volume 1 of Crystal Clear by Maurice Siever-:--------------------------------neennnnennnnnn= $29.95 - 10% - $26.90 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 


56 Electric Radio #363 August 2019 


Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 


Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 


testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 


with many illustrations in full color.-------------------------------------------------------- $36.00 - 10% = $32.50 
Practical Radio Repair, Volume 12° ...0s.cscedbsenteccccsesscerewcncccucscccaccesseesccsccuscevesersucasecssseerecees $26.95 
PPC ECOL MECIOMIODSIS,, VOIUME 22 spicessecnenevsnecsovssccecsssuuaunntndecserdudensescrpucecnsessscessaisctessatees $26.95 


The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube SUN Seine that were released before 1934. Includes history and good photos.----------------------- 
omanmennnnnnnnnannnnnanannanmannannnannnananaananeamaasnnnanme aan anna naam $25.95-10% = $22.45 
Tube Type Trai Type Transmitters S: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful volume. ..............0000. $26.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 
Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
informative. -------------------------------------------------------2-----2--n-nnnnnnnn nnn nn nnn nnn nnn nn enen nn nnnnnennnns $26.95-10% = $24.25 
Shortwave Receivers Past & Present: This is Fred Osterman’s long-awaited 4th 
edition, 2nd printing, a hardbound, heavy, 800-page masterpiece, more like an ency- 
clopedia than a mere handbook! Sure to become a classic volume, it contains info on 
over 1,700 receivers from 1942 to 2013, when the book was completed. Includes 
many hard-to-find details about European equipment.--------- $49.95 
The All-American Five Radio: We only have 4 remaining copies, and have been notified that it’s no 
longer available, so if you want to order don’t wait too long! This book is about classic American 5-tube 
broadcast receivers. It also contains a wealth of accurate, information on vintage receivers and proper 
troubleshooting and alignment. It’s recommended for experienced repairmen and novices alike, 92 pages. ----- 
wana nnnnn nn nnennnnnnnnn === $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 
and Poles, mentioning radio communications of the day. ------------------------------------------------------- $13.50 


Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
slates tata tata atateteaieiaretataneeieieetetetetanameteeataietatateteneniaterataeeeeteneteteeieteteeaeetatetatatatetatattatetateeatate $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael (WA6VVL) is currently out-of-stock, but we are 
working on reprinting them. They should be again available soon! 


Ordering Information: 
Books are usually sent by USPS Media Mail 


Shortwave Receivers Past and Present, Hollow State Design, and Tube Type 
Transmitters are very heavy and are shipped media mail for $7.00 each. 


For other books, please add $5.50 shipping for one book and $1.00 for each 
additional book. Five books are shipped by media mail free to one address. 
Checks and money orders by US mail are fine. Overseas and Canadian Orders: 
Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal, Call or Email for Details 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 
customers around the world! 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


www.ezhang.com 


Call Today! 


304-856-1026 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm@optonline.net 631-360- 
9011 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, nq5t @tx.rr.com, 214-629- 
8759 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala@ aol.com 
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WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @att.net or 936-545-2615. 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KA6NNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn @dsmlabs.com 


WANTED: Knob, Black center with silver 
outer ring for Hallicrafters S76 513/451/ 


1096; Rhigley599@aol.com Thanks 
August 2019 


Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 


Roger wé&crk 


WANTED: Looking for information from 
owners/users of the RCA AVT-112 light 
aircraft transmitter for follow-up to my 
AVR-20 ER article. Please contact me if 
you own or have experience with this 
transmitter. Phone me before 8:30PM 
Eastern time at 607-754-2848 — leave 
message and | will return your call, or 
email me at wa2ejt59 @ stny.rr.com Thank 
you, Joe Long, WA2EUJT. 


DESIGN 


Makes it all easy 


Grayson Eva 


Were you first licensed 25 years ago 
and licensed today? 


To Join or Renew, Visit: 
http://www.acwa.ora/join-renew.ph 


For more information, please contact: 
om@qcwa.org 


HAVE FUN 


The Art and Science 
of Building with 
Thermatrons 


Available in the Electric Radio Bookstore! 
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Subscription Information 
Published Monthly | 
The monthly Electric Radio mailing date is posted at www.ermag.com. 
Rates within the US: 
3 Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested ) PERIODICAL 
8/19 


W9ADS 01/20 
James Beyer 
6213 Countryside Lane 
Madison Vv} 53705-1025 


READY TO DOWNSIZE 
YOUR ESTATE? 


Estate planning for your ham, antique radio or 
‘audio equipment can be difficult. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 

We are a’ Midwest based online auction 
company vith a global reach. 


Nationwi¢ € pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 
CS alee ih ae aa 73, David Schulman, WDOERU 
HALLICRAFTERS SR-2000 HURRICANE 816-455-5520 or 913-568-3767 
SOLD FOR $2,255 ° david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


